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BUY WAR BONDS 
and Protect the 
American way of life 


ATING BATHS 


um Torsional and Tensional Strength 


HOLDEN PROCESSES—Products of continuous research . . . proven on 
production . . . streamlined for today’s needs as a modern fighter 
or bomber plane. 


MATERIALS AND EQUIPMENT—Both are backed by coordinated engi- 
neering—chemical, electrical, metallurgical. Sound engineering is 
basic for minimum production costs—in wartime and peacetime. 

FERROUS and NON-FERROUS METALS—These developments are appli- 
cable to both ferrous and non-ferrous metals including every heat 
treating function up to 2350° F. for Ordnance, Naval or Aircraft 
production. 

HIGH SPEED TOOLS—One leading manufacturer processes with our 
latest furnaces and baths 25 per cent or more of the total pro- 
duction of Milling Cutters in the United States. 


THE A. F. HOLDEN COMPANY 


NEW HAVEN, CONN. 
Chemical and Furnace Division, 52 Richard St., West Haven, Conn. 
¢c cial Heat Treating Division, 200 Winchester Ave., New Haven, Conn. 
B h Wareh — DETROIT: 1627 W. Fort St. CHICAGO: 1500 S. Western Ave. 





















Holden Products Sold in Canada by Peacock Bros., Montreal, Quebec 
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® How to get the speed, finish, and accuracy needed Call or write any Standard Oil Company ( Indian: 
to meet production requirements? What cutting oils office in the Middle West, or write 910 South Mich 
can help? You not only must have the answers— but gan Avenue, Chicago, Illinois. 

you need them Now! 


New cutting oils and coolants are available, made P . 
to meet the problems you are facing. They have >:en Typical Cutting Oil Problems Standard 


tested and are in daily use by plants to do the same Oil Engineers Have Helped Solve 


kinds of jobs you are handling. JOB Forming cartridge cases. 


. : : : , PROBLEM Compound caused punch to “brass-up” and 
>tandard Oil Engineers have been working with become oversize, requiring frequent changes. 


man, plants during retooling. They know what is RESULT Stanostamp recommended. Eliminate —_ 
- : : : ing without excessive wear on punch. Job runs cooler 
needed to get high finish at high rates of speed. They onah Win entation’ wn 10%. 
know how to nelp you meet the close tolerances oa 
allowed. They have the combined experience of JOB — Form grinding threads on machine gun barrels 
: : PROBLEM — Speed up operation. 
many plants, many jobs, working on new metals, 


c ; RESULT Special compounded oil developed, permit- 
with new tools. They are glad to share their knowl- ting higher wheel speeds and feeds without burning 


edge with you, to help you do the job America asks work. 


you to do. rene Machining tough aluminum alloy on airplane 


Ask a Standard Oil Engineer or metal-working PROBLEM — Eliminate rough finish and rapid tool weet | 
specialist to help you. He probably can suggest a without uss of lard cil. 


: RESULT— Developed special cutting oil that .ave ™® 
method or a product that will turn out your end of quired finish ae lie life with pig deve! pment. 
the job faster — better. 
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Oil 1S AMMUNITION...USE IT WISELY , 
Copr. |! » Standare™, 
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JUDGE A MANUFACTURER 
by the CUSTOMERS HE KEEPS 


YOUNG Heat Transfer Equipment is specified by 
the nation’s outstanding builders of engines and 
engine powered equipment . .. because YOUNG 
gives them dependable, well designed units man- 
ufactured with the same care and precision they 
insist on in their own products. There can be no 
better recognition and recommendation than the 
trust and patronage of such customers as are listed 
below. 


American Locomotive Co. 

The Baldwin Locomotive Works 
Brewster Aeronautical Corp. 
The Buda Company 

Continental Oil Company 
Cummins Engine Co. 

Douglas Aircraft Co., Inc. 
Electro-Motive Corp. 


CROSS 
SECTION 
OF 
BUYERS 
AND 
USERS 
OF 
YOUNG 
HEAT 
TRANSFER 
PRODUCTS 


Gardner-Denver Co. 

General Electric Co. 

General Motors Corp. 

Gibbs & Cox, Inc. 

Hercules Motors Corp. 

Le Roi Company 

Lima Locomotive Works, Inc. 
R. G. Le Tourneau, Inc. 
Marmon-Herrington Co., Inc. 
Montreal Locomotive Works, Ltd. 
National Supply Co. 

North American Aviation, Inc. 
Pressed Steel Car Co., Inc. 
Pullman-Standard Car Mfg. Co. 
Ryan Aeronautical Co. 





Texas Company 

U. S. Army, Navy & Air Corps 
Vultee Aircraft 

Waukesha Motor Co. 
Western-Austin Co. 
Westinghouse Electric & Mfg. Co. 
Whitcomb Locomotive Co. 

White Motor Co. 


YOUNG RADIATOR COMPANY 
Dept. 212-H, Racine, Wis., U. S. A. 


HEAT TRANSFER PRODUCTS 


OIL COOLERS « GAS, GASOLINE, DIESEL ENGINE COOLING RADIATORS 
eINTERCOOLERS*HEAT EXCHANGERS+ ENGINE JACKET WATER COOL 
ERS » UNIT HEATERS» CONVECTORS* CONDENSORS « EVAPORA S 
« AIR CONDITIONING UNITS « HEATING COILS + COOLING COILS 
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THEY PREFER TEXACO 


*% More Diesel horsepower on 
streamlined trains in the U. S. is lu- 
bricated with Texaco than with all 
other brands combined. 


*& More locomotives and cars in the 
U. S. are lubricated with Texaco than 
with any other brand. 


*% More revenue airline miles in the 
U. S. are flown with Texaco than with 
any other brand. 


% More buses, more bus lines and 
more bus-miles are lubricated with 
Texaco than with any other brand. 


w@ More stationary Diesel horse- 
power in the U. S. is lubricated with 
Texaco than with any other brand. 
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Tune in the TEXACO STAR THEATRE 
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= i every Sunday night—CBS 
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TEXACO Cutting Oils 


FOR THE METAL-WORKING INDUSTRY 


dow 


HELP WIN THE 
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WAR 


N lL achining the cooling fins of 
aviation engine cylinders in the Fay 
Automatic Lathe . . . using three 
gangs of 28 tools each... the tool- 
life has been stepped up 25%. 

This is typical of the results that 
you, too, can get through the proper 
selection and application of Texaco 
Cutting Oils. 

On various kinds of war work, 
Texaco is increasing output, length- 
ening tool-life, decreasing down- 
time, improving finish. 


The outstanding performance 


BY RETURNING 


EMPTY DRUMS 


When writing to advertisers please mention AUTOMOTIVE and AVIATION INDUSTE:ES 





Despite the heat of 28 tools cut- 
ting at one time, the chip flows 
freely across the rake of the tool. 
No jamming; no marred finish. 
Texaco Transultex A in use. 3 





that has made Texaco preferred in 
the fields listed in the panel has 
made it preferred by prominent 
users in the metal-cutting field. 
Texaco users enjoy many bene- 
fits that can also be yours. A Texaco 
Engineer specializing in the appli- 
cation of cutting coolants will 
gladly cooperate... just phone the 
nearest of more than 2300 Texaco 
distribution points in the 48 States, 
or write: The Texas Company, 
135 E. 42nd St., 


New York, N. Y. Care for your C1 


..foryour County 
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Increase August 
Tire Allotments | 
| 


Larger tire and tube quotas for 
August than July have been allotted 
to provide for increasing applications 
by essential vehicle operators for ra- 
tioning certificates, the Office of Price 
Administration announced recently. 

Passenger car tire quotas for the 
states and territories total 58,308 new 
tires for applicants on List A, which 
includes the most essential services, 
87,860 Grade II new tires for a special 
war worker classification, 637,959 re- 
capped tires or recapping services, and 
118,910 inner tubes. July quotas were 
57,097 new for List A, 23,402 Grade II, 
555,077 recaps and 323,087 tubes. 

The quotas for trucks, buses, farm 
tractors and other heavy vehicles have 
been increased partly in accord with 
seasonal pattern, partly in response to 
evidence of increasing need on the part 
of eligibles. New tire quota for August 

316,695 against 268,925 for July, 
hile the allotment of recapped tires 

' recapping services is 355,883 against 

14,896, and the tube quota is 347,696 

mpared with 299,265. 





Quota figures are for the states and | 


ritories of the United States and do 

include the state, regional and na- 
ial reserves kept for adjustment of 
rgency situations. 
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Pontiac Concentrates on Oerlikon 


Anti-aireraft Guns 20 


From the manufacture of automobiles to making guns is a big jump. It 
required a whole new set-up. How Pontiac is equipped for this big job 
and how the changes were made in record-breaking time is the story told 
in this the seventy-third of the monthly production features. 


26 


Here is a subject that is demanding considerable attention in engineering 
circles. This brings out the latest developments that have been made in 
the solving of this problem. 


Diesel Engine Lubrication 


30 
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With the biggest part of the country’s plants on war programs the ques- 
tion of morale becomes a dominant factor in the speeding up of produc- 
tion. What is being done and how it is being done constitutes the mate- 
rial for this most enlightening article. 


Morale-Building Activities for War Workers 


40 


The conservation of gasoline has become a matter of first line importance. 
When, as and if we in the United States come to the use of substitute 
fuels the reading of this article now will be of more than passing value. 
It reviews the developments in this field and shows what is being done 
and what has been accomplished. 


Alternate Motor Fuels 


M-4 All-welded Tanks by Fisher 16 


That these tanks may come off the production line at the highest possible 
speed Fisher Body has introduced some innovations in manufacturing 
technique. Turn now to page 46. You will find it interesting and instruc- 
tive. 



























































TOOL ROOM AND MANUFACTURING MILLING MACHINES.. 


TWO SURFACES 13 INCHES APART 


ULTIPLE surfaces finished by the broaching method are ordi- 
narily adjacent to each other or close together. However, under 
certain conditions, broached surfaces may be widely separated, 

as in the case of the track linkage pins for tanks shown above. These 

parts have two flats on the diameter 13” apart, 11/,” wide, and 14” deep. 

Both flats are broached in one stroke of the ram on the equipment 

illustrated, a CINCINNATI No. 5-42 Duplex Vertical Hydro-Broach, hav- 


ing two quick clamping fixtures on the table. 


This method of surface finishing track linkage pins, engineered by the 
CINCINNATI Engineering Service Department, produces the parts twice 
as fast as they could be produced by the obvious method of machining 
one surface at a time. 


A wide variety of parts may be surfaced finished on CINCINNATI Hydro- 
Broach Machines at rapid production rates. Many of them are illustrated 
in our brochure “How to Step Up Production With Cincinnati Hydro- 
Broach Machines’. You may obtain a copy of this publication at no 
obligation whatever. 








BROACHED EACH STROKE OF THE RAMS 


- SURFACE BROACHING. MACHINES... 


-~_ 












8 CINCINNATI No. 5-42 V 
uplex Hydro-Broach Machin¢ 
clusive swivel table and two 


nately cutting broaching tools 


you continuous production. S« 
insert in Sweet's catalog file f« 


chanical industries, or write fo: 


log M-894. 
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it Still Takes Repair Parts 


and 


Tires to Keep Cars on the Road 


OW vital motor transportation is in the econ- 
omy of this nation becomes more and more 
substantiated as the rubber and gasoline short- 

‘'s continue to disrupt it while axe-grinding and 
\bitious political and bureaucratic elements in Wash- 
‘ton prove themselves incapable of formulating a 
isible program. And its importance is evidenced 
urther by the fact that in the past 95 per cent of the 
ssenger cars have been used partly or wholly for 
‘cessity trips. The unquestionable objective then 
iould be to keep the needed number of vehicles oper- 
‘ting in essential mileage rather than to have them 
emoved from the road because of utterly confused 
‘ficial thinking and chaos-creating action with respect 
) providing the necessary materials. If ever a great 
iational problem called for simon-pure scientific in- 
estigation and logically coordinated handling, this 
1S It. 
. Although rubber and gasoline are immediate prob- 
‘ems, the supply and distribution of replacement parts 
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By James R. Custer 


loom as an ominous threat and in the near future they 
will be in the critical state unless something is done 
to prevent it. Already there have been tie-ups of 
trucks due to the necessary parts not being available 
for repair work. Shortages now exist in parts made 
of chromium and nickel alloys, and from heavy forg- 
ings. Another factor is the idle replacement part tools 
at plants concentrating on war work, a condition that 
also results from the lack of metals. Inadequate trans- 
portation facilities also have contributed to shortages 
of parts in some sections, particularly on the West 
Coast. 

At war plants various types of vehicles, including 
hearses in certain instances, are being pressed into 
service for transporting workers. Many of them were 
not designed for the kind of service in which they are 
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being used and are being subjected to longer periods 
of daily service and heavier loads than those for which 
they were intended. These are a few reasons; there 
are many others why a definite program should be set 
up to assure an adequate supply of repair parts and a 
workable system for their distribution. 

Heretofore, functional replacement parts have been 
given A-10 preference ratings, but recently the War 
Production Board adopted the policy of assigning them 
ratings “up to A-l-a,” depending upon their relative 
importance at the time. Those for military vehicles 
naturally receive the higher ratings. There is no fixed 
preference rating for any particular part, but even 
with the new classification “up to A-l-a,” their rela- 
tive position in the priority system is said to be not 
much better, if any, than formerly as more preference 
ratings to benefit war materiel have been superim- 
posed above A-l-a, which originally was the first of 
the priority ratings when replacement parts were 
given the A-10 rating. Now as then, the limited sup- 
plies of alloy steels and other metals remain the con- 
trolling factors. 


Tire Manufacturers’ Plan 

Realizing the urgency of the rubber situation, tire 
manufacturers began an exhaustive study and have 
developed a concrete plan to provide sufficient tires 
and recaps for all civilian passenger cars during a two- 
year period starting July 1, 1942. It is based upon 
40 per cent less car mileage than in 1941, a maximum 
speed of 40 m.p.h. and regular monthly inspections. 

The plan, which is being sponsored by the Rubber 
Manufacturers Association and has been presented to 





Passenger cars are needed for many essential uses and to show the 
how they can be provided with tires or recaps in addition to 
military needs, tire manufacturers presented a factual exhibit in 
Washington. Representatives of the larger tires companies in- 
cluded (left to right) P. W. Litchfield, Goodyear president and 
chairman of the board of directors of the Rubber Manufac- 
turers Association; William O’Neil, General Tire president; 
Harvey S. Firestone, Firestone president; J. J. Newman, B. F. 
Goodrich vice-president; L. D. Tompkins, U. S. Rubber vice- 
president; and J. P. Seiberling, Seiberling president. They are 
standing in front of the recapping display. 





Tire Manufacturers’ Estimate of Tires 
and Recaps Required to Keep All 
Civilian Passenger Cars Running 


July 1,1942 July 1, 194: 
July 1,19438 July 1, 1944 


1 as 4,796,000 8,427,000 
nr ree 10,688,000* 19,603,000 
From present frozen 

inventory of 8,500,- 

O00 TIVES 2.464555. 2,330,000 2,330,000 
Sees WEEE «se wee 17,814,000 30,360,000 


* Field recapping capacity sufficient to handle first ye 
requirements. Any excess the second year will be recapp: 
in original molds at factories. 


Requirements for New Tires and Recaps 
(Long Tons) 


July 1,1942 July 1, 1943 
July 1,1943 July,1, 1944 


Reclaimed Rubber ..... 48,769 48,651 
ee 10,688 22,500 
Butyl (Flexon)........ 2,475 30,000 
Natural Rubber ........ 1,189 2,143 


the proper Government officials for their considera- 
tion, estimates that 30,291,000 recaps, 13,233,000 new 
tires and 4,666,600 of the pre-war tires now frozen 
under existing tire regulations will take care of pas- 
senger car requirements during the two-year period. 
For new tires the life would be about 10,000 miles and 
for recaps about 7000 miles. Further 
production of tubes is considered un- 
necessary unless an unbalanced size 
condition occurs, since there are an 
estimated 10,000,000 pre-war tubes in 
inventory and tubes now in use can 
be repaired. Recapping would not re- 
quire additional equipment, for if the 
demand became too great for field re- 
capping plants to handle, the work 
could be done in the original tire molds 
at the factories. 

Raw materials required for the re- 
caps and new tires during the two 











years are estimated by the originators 
of the plan at 97,420 long tons of re- 
claimed rubber, 3332 long tons of mut- 
ural rubber, 33,188 long tons of Thio- 
kol and 32,475 tons of Butyl. The pian 
was formulated on the basis it would 
leave for military and non-tire civi! an 
requirements nearly all of the crude 
rubber stockpile, over 85 per cent of 
reclaimed rubber capacity, all 
projected Buna S and Neoprene caj»it- 
ity, and a portion of the Thiokol | nd 
Butyl production. 

The above tonnages were devel ved 
on the assumption that 75 per cen: of 
anticipated Thiokol and Butyl proc :ic- 
(Turn to page 62, please) 
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“evo Fighter 





known as the Zero, derives its name 
from the Japanese custom of desig- ' 
iting planes according to the last two « 
rits of the year in which the design was 
‘yun—here, the year 2600 of the Japa- 
ese Empire (1940). The plane shown 
the top photograph is a metal-covered 
odel which was shot down in the Aus- 
ralian theater. Note the constructional 
ietails shown in the circle, and the simpli- 
‘ed instrument panel at the bottom. 
The Zero has been variously described 
first, as a fabric-covered, and then as a 
metal covered fighter driven by a Naka- 
ima NK-1 14-cylinder, twin-row, air- 
oled radial (resembling a similar Pratt 
« Whitney engine) delivering 1100 hp for 
(Turn to page 70, please) 
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By Joseph Geschelin 






Pontiae Coneentrates oni@0 







(Above) George Gorton engraving machine with panto- 
graph attachment is used for cutting various identification 
markings on the barrel and other parts. 


(Right) One of a number of grinding cylindrical opera- 
tions on the barrel—employing Landis, Norton, and Cin- 
cinnati grinders. 


HE OERLIKON rapid-fire 20-mm. anti-aircraft gun, 

America’s answer to the menace of dive bombers 

over the seas, is now coming off the assembly 
lines of the Pontiac Motor Div., General Motors Corp., 
plants. The Oerlikon mounted on the decks of ships 
of our convoys will do much to assure uninterrupted 
sea lanes, will help the U. S. Navy to transport the 
weapons of war to the democracies overseas. 

In the early stages of negotiations, Pontiac accepted 
the existing design, worked feverishly to put the job 
into production with the greatest dispatch. Speed was 
achieved by taking full advantage of sub-contracting 
as is evidenced by the fact that Pontiac fabricates only 
22 of the major parts whereas about 170 smaller com- 
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This is the Seventy-third 
in the series of monthly 


production features 























ponents are produced by other scattered concer )s. 
This operation, too, exemplifies a special case of 

“conversion” to war production since there is litle 

similarity between the making of passenger cars id 

the making of the Oerlikon gun. Analysis of the ) un 

job indicates that about 85 per cent of all metal cuti 1g 

operations are done on milling machines, the res: of 


the work being distributed among drill pres °s, 
grinders, and special boring, reaming, rifle-drill. ‘g, 
and rifling machinery. Because of the emphasis von 
milling operations very little equipment could be ~al- 
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20 MM ANTI-AIRCRAFT GUN 


PONTIAC MOTOR DIVISION - PONTIAC, MICHIGAR 
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ved from the passenger car side of the slate. 
tually only about 12 per cent of the equipment in 
e Oerlikon division is represented by machinery 
nifted from passenger car departments. 
Some appreciation of the metal cutting problem may 
gained from a study of the metal removal on some 
the major parts. Consider the breech case, the 
rgest single element of the gun. The rough forging 
veighs 170 lb. When finished, the breech case weighs 
but 41 lb. The gun barrel is received as a rough-turned 
lorging weighing 88 lb.; when finished it is whittled 
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Oerlikon Anti-aireraft Guns 








(Above) The Gun—scourge of dive bombers. 





(Left) Close-up of Lo-Swing lathe operation on the gun 
barrel. Note the steady rests and multiple-cutting tools 
tipped with Carboloy. 


down to 37 lb. The recoil spring case is a solid forging 
weighing some 56 lb. which is brought down to but 
6 lb. The breech bar comes in at 19 lb. and is ma- 
chined down to but 7% lb. The hand grip forging 
weighs 141% lb. and is trimmed down to only 3.87 Ib. 
When it becomes necessary to remove from 50 per 
cent to 80 per cent of the weight of parts by sheer 
metal removal, there is a tremendous problem of ma- 
chine time and equipment—a lot of equipment—and 
cost. But of these elements the most important is 
Time. Accordingly, Pontiac is devoting its energies— 
in cooperation with the ordnance division of the Navy 
Department—to two major aspects of the situation: 
the development of unique methods designed to speed 
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(Right) An example of heavy profile or form 

milling on a heavy duty Cincinnati milling ma- 

chine. This setup features the use of massive 

indexing fixtures, holding two breech casings at 
a time. 





(Below) Close-up of one of the heavy profile- 
milling operations on the breech casing, this one 
set up on a Milwaukee mill of heavy duty type. 


up metal removal; and, simultaneously, the redesign 
of certain components in such fashion as to further 
reduce metal removal. Before long the combination 
of these will result in a greatly accelerated tempo of 
production volume from the same facilities. 

Coming to the details of machining operations, it 





(Bottom) Part of a battery of huge Cleveland Rigidhob- 

bers for cutting the cooling fins on the outside of the gun 

barrel. This operation formerly was performed on milling 
machines. 
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is of interest to find that most of the milling job is 
done on the latest types of heavy-duty Cincinnati mil!- 
ing machines and Cincinnati Hydromatics; and on the 
modern heavy-duty Kearney & Trecker mills of vari- 
ous types. At the present time, many of the milling 
machines are being converted to automatic operation 
by the installation of hydraulic or electric tracer arm 
mechanism. To speed up the effectiveness of these high 
production mills wherever possible the machine is pro- 
vided with massive indexing fixtures holding two or 
more pieces at a time. 

In some instances, one piece is handled in two dif- 
ferent settings on the indexing fixture; in other cases, 
two pieces have the same operation performed simul 
taneously. In any event, the mass production “know- 
how” of the Pontiac organization has strained every 
resource to break down operations to the finest detail 
so that each specialized set-up performs its share ot 
the task. Consequently, we find a great multiplicity 
of machines and operations, the final integration ot 
which results in the maximum of productivity and 
economy. 

Other familiar types of machinery have been intro- 
duced to speed up productivity and, in some instances 
to provide a more advanced method of doing the job 
The latter is true of the W. F. & John Barnes hori 
zontal machines for rifle-drilling and for boring the 
breech case; the Barnes Drill horizontal honing ma 
chine for the breech casing and barrel bores; th: 
vertical six-spindle W. F. & John Barnes for rifl 
drilling the barrels and 8-spindle vertical machines 0! 
the same make for reaming the barrels; the 14-spindl: 
vertical Kreuger machine for producing the intricat: 
chambering; and the horizontal American Broach & 
Machine Co., unit for doing the barrel rifling. 

Among the other familiar types of machines are th: 
following: W & S turret lathes; Heald interna 
grinders; Thompson surface grinders; special! Natc: 
multiple-drilling machines; Cincinnati-Bickford drills 
Landis and Norton grinders; Ex-Cell-O  precisio 
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at nine ea ty (Left) Typical of the milling machine being 
jae eee Se ‘ A asta aT x a equipped with an automatic profiling attachment 
, . - —~ is this Cincinnati vertical machine. 
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55 é (Below) American Broach & Machine Co., hori- 

és : zontal broaching machine now utilized to speed 

the process of rifling the barrel. Four long broach- 

ing tools are employed, the first one keyed to the 

lead screw attachment, the others arranged to 
follow the path of the first tool. 


thread grinders of internal and ex- 
ternal types; Lo-Swing automatic 
lathes tooled with Carboloy for turn- 
ing barrels; Cleveland Rigidhobbers 
for cutting the long barrel grooves; 
Monarch lathes; George Gorton en- 
graving machines; heavy-duty Baker 
drill presses; abrasive grinders; 
versatile Bridgeport Machines 
millers; Cincinnati Hydro-Tels; 
Pratt & Whitney 6 in. vertical 
shapers; Cone automatic; Edlund drills; Heald Size- 
Matics; and a converted six-spindle Pratt & Whitney 
vertical rifle-drilling machine formerly used for rifle- 
drilling connecting rods. 
Although the manufacture of this fine gun is made 
’ complicated because of heavy metal removal, this 
further intensified by the need for maintaining 
tremely fine tolerances on most dimensions. To cite 
but one example, the interrupted grooving in the breech 
e and on the barrel end is held to 0.008 in. toler- 
ice for spacing from groove to groove; and 0.008 in. 
the overall spacing. The concentricity of the vari- 
s bores in the barrel is held to 0.0025 in. In general, 
e milling operations are held to a tolerance of 0.001 
0.004 in. depending upon operating conditions. 
ome small diameter holes are held as close as 0.00011 





innovations in this connection are some ACCO Bremac 
milling machines with automatic feed, arranged for 
heavy-climb milling operations. Straddle-Milling is 


Most of the materials handling in this division is 

complished with the use of Yale & Towne industrial 

icks of various types. 

Consider now some high spots of machining opera- 
ons. The breech casing is by all odds the biggest 
tinetal cutting job in the set-up, includes a total of 
‘yume 240 individual operations. Without going too 
much into the detail, it may be noted that the bulk 
ft the operations are handled on milling machines in- 
cluding—Kearney & Trecker horizontal and vertical , ; 
mills; Milwaukee Simplex mills; Cincinnati vertical, Most progressive method of chambering gun barrels is 


newts provided by this 14-spindle Kreuger machine, arranged for 
iorizontal, Duplex, and Hydromatic mills. Among ™ iat 
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employed wherever possible to speed up the process. 
And there are many examples of form milling and 
delicate form-blending operations with end milling 
cutters. 

Here will be found some Sundstrand double-end 
centering machines; Cincinnati grinders; facing and 
turning on Monarch lathes; rifle-drilling the center 
hole on 48 in. W. F. & J. Barnes horizontal two-spindle 
drilling machines; facing and shouldering the ends 
on American and Reed-Prentice lathes; grinding end 
diameters on Landis grinders; core-drilling and line- 
boring on another battery of horizontal W. F. & John 
Barnes machines. The final line-boring operation is 
finished by honing in a horizontal Barnes Drill honing 
machine fitted with a Micromatic honing tool. 

End diameters of the breech casing are ground in 
a 72-AS Heald grinder, the ends being ground on a 
14 by 48 in. Landis grinder. Sides and bottom of feet 
are ground in a Thompson surface grinder. The 12 
holes in the front end present an unusual problem since 
they have to be drilled accurately to a depth of 10% in. 
with close tolerance on the spacing and thickness of 
wall section. These holes are drilled in three indexing 
operations in a special Natco drill fitted with four 
spindles. After drilling, the holes are flat-bottomed 
in a Cincinnati-Bickford, reamed in another Natco. 
The front end bore is bored out on a Gisholt turret 
lathe. Two diameters on the rear end are ground in 
a 16 x 18 in. Norton grinder. 

As the finishing operations progress, the breech cas- 
ing assumes the final form in which most of the metal 
has been removed and the part has been formed to its 
intricate contours inside and out. One of the fussy 
operations is the development of the dovetail on K & T 
vertical mills. The sides of the dovetail are finished 
on a 30 deg. angle, holding the height of the dovetail 
to plus 0.000 in., minus 0.0039 in., while the angular 
sides are held so as to check accurately with rolls 
0.2362 in. in diameter plus or minus 0.0002 in. A Cin- 
cinnati Hydromatic finish-form-mills the right and left 
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ployed for the honing of the barrel bore. 





(Circle) An example of automotive ingenuity is this simpl: 
machine devised for rounding the ends of annular locking 
rings on the barrel. 


hand sides on the front end holding the diameter | 
3.6535-3.6613 in. George Gorton engraving machin« 
are employed for engraving various symbols. 

The foregoing is but a small sampling of the tot: 
of 240 operations required to produce the breech ca 
ing. Now consider the barrel. This is received 
rough turned condition, then is cut to rough length o 
a DeVlieg mill. First major operation consists of cu! 
ting two steady rest spots, on Landis grinders, f: 
the lathe operations. Next major operation is that « 
rough-turning the large diameter and taper in a Li 
Swing automatic lathe, using Carboloy tools. The ba: 
rel is rifle-drilled by two methods—the familiar P & \ 
horizontal ordnance gun drill; and the newly installe 
6-spindle W. F. & John Barnes vertical rifle-drilli: 
machine. It is reamed in three operations, using 
horizontal P & W reaming machine for semi-rean 
The latest development is the introduction of the 
spindle W. F. & John Barnes vertical reaming m 
chine which greatly speeds up the operation. 

% The reamed bore is honed in the big horizon‘ 

Barnes Drill honing machine. The diameter at t! 

breech end is finish-turned in a Lo-Swing automat 

lathe, the spline diameter ground on a Landis grind 

finish-turned at the muzzle end on a Lo-Swing lat! 
(Turn to page 70, please) 
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Barnes Drill Co. horizontal honing machine eni- 















Acetylene Generators 


Save Swiss Cars 





Carbor acetylene gas generator, built by General Motors 
Suisse, installed on a Chevrolet car in Switzerland. 


“SUBSTITUTE fuels continue to occupy the atten- 
. tion of motorists and automobile engineers in 
most of the European countries. Although 
witzerland is not a belligerent, it suffers as much 
rom the shortage of motor gasoline as any of the 
untries actually in the struggle, for it has few 
irces of possible substitute fuels. Fortunately there 
plenty of water power in the country, and this may 
xplain why attempts are now being made to use acet- 
lene produced from calcium carbide. The use of 
etylene for this purpose was suggested during the 
ilancy of the automobile, and The Horse- 
‘s Age as far back as June 20, 1900, 
sued a special Acetylene Motor Num- 
er. It was found, however, that be- 
‘use of its low ignition temperature, 
ne gas formed a _ highly detonating 
ixture, and the acetylene motor did 
‘t get beyond the experimental stage at 
ie time. Since then, of course, a good 
‘eal has been learned about detonation 
ontrol. 

Acetylene generators for use with 
notor-vehicle engines are now being 
narketed in the various countries. They 
may be divided into two classes—auto- 
matic and hand-controlled—and they can 
e Classified also according to the method 





Mercedes-Benz car equipped with a Buss 
generator. 
Courtesy of The Motor (London) 
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of feed into carbide-to-water and water- 
to-carbide generators. Seven different 
equipments are on the market in Switzer- 
land, and all of them are comparatively 
light and neat. 

A particularly attractive equipment, 
known as the Carbor, was developed by 
General Motors Suisse. It comprises a 
long cylinder which can be readily fitted 
to the front of the car and is so fitted 
to the Chevrolet, of which a photograph 
is shown here. The cylinder is divided 
into five compartments, which are filled 
with calcium carbide. Water is carried 
in the gasoline tank at the rear of the 
car to the generator by the regular fuel 
pump, but the actual delivery of the water 
to the carbide chambers is by drip feed. 
The amount of calcium carbide which can 
be carried in the generator is equivalent 
to about 6 gals. of gasoline. 

Owing to the highly detonating quality 
of acetylene, in Switzerland it is used in combination 
with methyl alcohol, which has strong anti-detonating 
qualities. In France, on the other hand, ammonia gas 
is used as anti-detonant, the mixture consisting of 78 
per cent acetylene and 22 per cent ammonia. 

With acetylene as the motor fuel in automobiles, the 
maximum speed of the car is reduced by about 10 per 
cent, but the engine can be started instantly and 
acceleration is just about as good as with gasoline. A 
chemically correct mixture of acetylene and air con- 
(Turn to page 72, please) 






























































ROM the frequency with which Diesel lubrication 

has been discussed at engineering meetings in 

recent years it is quite evident that the lubrica- 
tion systems of these engines have presented various 
involved problems. Since the average operating tem- 
perature of the Diesel cycle is lower than that of the 
Otto cycle, one might expect less difficulty in lubricat- 
ing Diesel engines than gasoline engines. However, 
maximum gas pressures are higher in the Diesel, and 
with the same piston displacement the inertia loads 
are greater, because reciprocating parts must be made 
somewhat heavier. Another difference is due to the 
effect of the fuel used on the lubricant. In a gasoline 
engine the crankcase oil usually is diluted with un- 
vaporized fuel, in the course of operation, so that its 
viscosity decreases. In a Diesel, on the other hand, the 
oil usually gains in viscosity, due chiefly to oxidation. 
Quite naturally, there 
is a greater tendency 
to carbon deposits 
and to the formation 
of gums and varnish 
with a very viscous, sluggish oil than with one of low 
viscosity. Lubrication troubles with Diesel engines 
have been most pronounced where the specific output 
is high, due either to high speeds or the use of the 
two-stroke cycle, and where the cylinders are relatively 
large. In at least two cases the manufacturers have 
had special oils developed for their engines and insist 
on the use of these oils by operators. 

In the past, representatives of oil companies fre- 
quently have been heard on the Diesel lubrication 
problem. Among those most intimately concerned, be- 
sides the engine manufacturers, are the manufac- 
turers of such parts as pistons, rings, and bearings, 
and at a symposium held on the subject at the recent 
A.S.M.E.-S.A.E. National Oil and Gas Power Con- 
ference, all of the contributions were by representa- 
tives of engine and parts manufacturers. 

Fundamentally there are only two requirements 
which a Diesel engine lubrication system must meet— 
that all of the wearing parts be effectively lubricated 
under all operating conditions and that the oil con- 
sumption be not excessive. Lubrication troubles, how- 
ever, are of several different kinds. There may be 
excessive carbon formation, which interferes with 
heat flow, chokes the ports, and generally impairs the 
operating conditions; the pistons or piston rings may 
scuff or score, the rings may stick in their grooves, 
which prevents them from performing their function 
of sealing the combustion chamber, and the pistons 
may seize in the cylinder. It is noteworthy that prac- 
tically all of these ill effects occur in the cylinders. 
Bearing lubrication also has given rise to some diffi- 
culties in the past, but they are now usually guarded 
against by the use of special bearings metals and 
hardened journals, which permit higher bearing 
loadings. 

In the development of a new Diesel engine the 
lubrication problem is dealt with successively by the 
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By P. M. Heldt 


1esel 


designers, the experimental or testing staff, and the 
service department. It is up to the designer to pro- 
vide a design that if properly carried out will ensure 
efficient lubrication and will not result in excessive oil 
consumption. Most designers of high-speed Diesel 
engines have had previous experience with similar 
gasoline engines and can be guided by it to quite an 
extent. It is generally known, for instance, that one 
of the chief causes of excessive oil consumption is 
cylinder distortion, and this subject was dealt with in 
the paper contributed by A. T. Stahl, of Mack Manu- 
facturing Corp. He divided cylinder distortion into 
fixed and variable distortion. The fixed distortion is 

traceable chiefly to improper stud loading, in- 

sufficient deck rigidity, or faulty relations be- 

tween cylinder deck, cylinder bore and stud 

bosses. An interesting point regarding a cer- 

tain type of distortion was made by’ W. M. 
McLaurin, of Guiberson Diesel Engine Co., who said 
that Guiberson shrinks the cylinder heads onto the 
barrels and this shrinking operation produces a nomi- 
nal contraction of 0.011 in. at the top of the barrel. 
This shrinking operation produces a certain out-of- 


roundness in the barrel. In 90 per cent of the produc- 


tion this out-of-roundness is limited to 0.005 in., and 
this produces no noticeable effects on cylinder-wear 
distribution, piston-ring operation, blow-by, and oil 
consumption. Measurements, of course, are made at 
room temperature, and at operating temperatures the 
distortion may be materially greater. 

The “variable distortion,” Mr. Stahl said, is depen- 
dent chiefly on the water circulation in the jackets and 
on the form of the combustion chamber. He felt that 
in view of the lack of knowledge of the path followed 
by the. water through the jackets of a multi-cylinder 
engine, no attempt should be made to direct the enter- 
ing water at the barrel; the designer should merely 
see to it that the greatest possible area is exposed to 
water cooling and that the cooled areas are simple and 
symmetrical in shape. As regards the effects of com 
bustion chamber form, there are two general types of 
Diesel engine, those in which the combustion cham 
ber is open to the cylinder and those in which it is 
more or less separated therefrom, as in the air-cell or 
precombustion-chamber type. The latter has the ad 
vantage that the pressure rise in the cylinder is les: 
severe, but the temperature distribution in the cylin 
der head is not always symmetrical around the axis, 
and this may-give rise to cylinder distortion. 

The effect of smoothness of cylinder-bore finish 0: 
oil consumption and other characteristics was touche: 
on by Mr. McLaurin. He said that the cylinder sleeve 0! 
the Guiberson engine is finished to 6-10 micro-inche: 
If the surface finish is below 6 micro-inches there i 
a notable increase in oil consumption, while if it i 
15 micro-inches the oil consumption is not affected bu' 
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he running-in process takes a longer period of time. 
It is generally known that in automobile operation 
the oil consumption per unit of distance traveled in- 
creases rapidly with the speed. When engines are con- 
sidered by themselves, the oil consumption usually is 
viven on the hourly basis, or on the basis of brake 
horsepower-hours. On whatever basis it is given, the 
consumption generally increases rapidly with the 
speed. Three of the contributors to the symposium 
figures of oil consumption at different engine 
Mr. McLaurin stated that his firm’s nine- 
cylinder radial 1020-cu. in. engine, which is rated 
250 hp. at 2200 r:p.m., consumes 0.009 lb. per bhp.-hr. 
at 1800 r.p.m., 0.013 lb. at 2000 r.p.m., and 0.020 Ib. 
at 2200 r.p.m. From these figures it can be deduced 
that the specific oil consumption varies roughly as the 
fourth power of the speed. A. T. Stahl gave total 
oil-consumption figures for an engine at 2000 and 2400 
r.p.m. respectively, 
with four different 
sets of  oil-control 
equipment. The pro- 
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speeds. 


problem is different from that in a four-stroke in 
several respects. In the two-stroke there are inlet 
ports at the lower end of the combustion chamber, and 
this part of the cylinder is surrounded by an air cham- 
ber containing air under pressure (from the blower). 
Care must be taken that no excessive amount of oil 
gets up to the ports in the cylinder walls, as if it 
does, carbon deposits will build up rapidly and inter- 
fere with the proper action of the ports. In a two- 
stroke engine it is therefore necessary to locate the 
oil control ring at the lower or open end of the piston, 
so that even with the piston at the top of the stroke, 
these rings are below the ports. In such an engine, 
moreover, the oil control rings are assisted in their 
work by the leakage of air from the air chamber past 
them. There is a considerable pressure difference be- 
tween the air chamber and the crankcase and there is 
therefore a continuous flow of air past the oil rings 
into the crankcase. 
In addition to reduc- 
ing the amount of oil 
which the rings must 










































































portional increase in 30 ; control, this air flow 
the rate of oil con- | | | / { | | has the effect of keep- 
sumption with an in- 25-111 fd is yf; [| | | | ing the oil passages in 
crease in speed from z | | | jf |_| & | the control rings 
2000 to 2400 r.p.m. = a0 B@Saani clear. This air flow 
was substantially the ™ Saag ae may be one of the 
same with all four Fe} all | | | / CI L/ reasons for the slight 
equipments, averag- > ; | | | f influence of engine 
ing 314 per cent. This > |;ftttfrri A. speed on the specific 
indicates that the 3 a a ie a | A consumption. An- 
otal consumption rr . TS other factor may be 

ries as the 6.3 7 == ai L | the high radial pres- 
power of the speed. oe eee sure of the oil con- 
O a  horsepower- trol rings, which is 
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increase naturally 
vould be for 
engine power is 
eater at 2400 than 
2000 r.p.m. The 
esults therefore are not incompatible with those given 
Mr. McLaurin. Quite different in their implications 
re the oil consumption figures given by F. Glenn 
hoemaker and Rex Allbright for a General Motors 
vo-stroke Diesel engine with a certain arrangement 
{ piston rings. This engine produced 2870 bhp.-hr. 
per gallon of oil at 1200 r.p.m., 3270 at 2000 r.p.m., 
id 3040 at 2200 r.p.m. Assuming the oil to weigh 7.2 
‘b. per gal., these figures correspond to 0.0025, 0.0022 
and 0.00237 Ib. per bhp.-hr. In this case, therefore, 
the oil consumption is substantially independent of 
‘he speed, and it even decreases through the speed 
range 1200-2000 r.p.m. 


In a two-stroke engine the cylinder-lubricating 
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Fig. 1—Variation of blow-by with speed, for dif- 
ferent ring widths. 


of 200 to 300 psi. 

Such high ring pres- 

sures, of course, can 

be obtained only with 

composite rings com- 
The oil control rings actually 
used consist of two sections and a steel expander. This 
ring construction affords a large oil-return passage 
and is to a certain extent self-cleaning, owing to rela- 
tive motion between the two sections. The three-piece 
rings can be installed in the groove with the scraping 
hooks on both sections down, in which case the control 
action is the most effective, or with the scraping hook 
on the lower section turned up. 

Another thing essential in a two-stroke engine of 
this type is that the piston-pin holes be plugged so 
that no oil can work through them to flood the piston 
skirt. The compression rings at the uper end of the 
piston must carry their lubricant with them, and in 


prising steel springs. 
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order that they may be able to do so their surfaces 
should not be too smooth. The rings are tin-plated on 
their bearing surfaces. The tin has a lubricating 
effect, and if any part of the bearing surface is over- 
heated in service, the self-healing property of the tin 
coating comes into play. 

In discussing the engineering of piston rings for 
high-speed Diesels, Paul S. Lane of Muskegon Piston 
Ring Co. and Stuart Nixon of Sealed Power Corp. said 
the trend in recent years has been toward narrower 
rings. Widths of rings for high-speed Diesels with 
bores of 3% to 10 in. range from 1/35 to 1/65 of the 
bore. Advantages of the narrow rings were said to 
include a reduction in wear on the sides of the lands 
due to lower ring inertia, reduced wear of both the 
cylinder bore and _ the 
rings, a reduction in the 
piston length occupied by 
rings, decreased friction, 


supercharging, which increases the tendency of the 
rings to stick in their grooves. This difficulty can be 
met by carefully grading the diameters of the ring 
lands so as to make the clearance at operating tem- 
peratures the same as on the skirt. If necessary, the 
lands should be cam-ground and held to close limits. 
If still further refinement is necessary, the ring in the 
top groove may be made of keystone section. 
Practically all of the piston and ring lubrication 
troubles can be traced to excessive piston tempera- 
tures, and relief always can be had by recourse to oil 
cooling. There are three possible methods. The simplest 
consists in spraying oil directly against the under side 
of the piston head and the inside of the ring belt. The 
other methods consist in casting copper coils in the 
head or casting the piston 
with a recess in the head 
which is closed by a cover 
plate. These latter meth- 





and better sealing action. 1B 
Moreover, the speed at 
which ring flutter sets in 
is raised and may be ear- 
ried beyond the maximum 





operating speed, as_ is 
shown by Fig. 1, in which 





the rate of blow-by is 5 Be ised emnil 
plotted against engine — 

speed for rings of differ- = 

ent widths. S. 


One possible result of 
inadequate lubrication is 
piston seizure, and when 
that oceurs, the problem 
is often referred to the 
piston manufacturer. Pis- 
ton design for Diesel en- 
gines was dealt with in 
the symposium by Fred 1800 2000 
Zollner of the Zollner Ma- 
chine Works. His firm 
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ods, however, are apt to 
vive trouble from coking. 

When a new engine 
under development is 
turned over to the experi- 
mental department and it 
is put on the test block, 
one of the first things to 


| | (ake be noted is whether the 


oil gage shows the proper 
pressure. During the first 
stages of experimental de- 
velopment the rate of oil 
consumption is ascer- 
tained, and if necessary, 
steps are taken to bring 
it within permissible 
limits. According to Mr. 
. Stahl, the experimental 
department will deter- 
mine the rate of oil con- 
sumption at the _ gov- 








grinds piston skirts el- 
liptically and experimen- 
tally determines the “el- 
lipticity” required at the 
top end for minimum safe 
clearance. To ensure a uniform skirt bearing the 
“ellipticity” is reduced toward the lower end in accord- 
ance with the temperature drop. Ring grooves, said 
Mr. Zollner, must be square with the piston axis, and 
their faces must be given a 4-6 micro-inch finish. If 
the sides of the ring groove are rough, the ring, in 
being pressed against one side by the gas pressure, 
becomes practically solid with the piston and may 
actually leave the cylinder wall when the direction of 
piston side thrust changes. Piston lands must be made 
sufficiently wide so they will not deflect appreciably 
under the side pressure of the rings. Piston rings in 
general are made to SAE standards, except that the 
top ring is made narrower and deeper, to lower the 
radial unit pressure of the ring due to gas pressure 
and reduce the scuffing tendency. 

Problems connected with piston design and lubri- 
cation were rendered more difficult by the adoption of 
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Fig. 2—Hourly oil consumption vs. engine speed 
with four different oil-control equipments. 





erned speed, the relative 
smoothness of the curve 
of oil consumption vs. 
speed, and the probable 
oil consumption of the 
truck in which the engine is to be installed, in miles 
per quart or per gallon. It will also give thought to 
the severity of the changes in the ring equipment 
which had to be made to get a satisfactory consump- 
tion. In order to get this information, full-scale test 
runs are made over the entire speed range with dif- 
ferent ring equipments, and the oil-consumption fig- 
ures are plotted against the speed. A family of oil 
consumption curves thus obtained is shown in Fig. 2, 
from which it will be seen that by changing the oil- 
control equipment, the consumption at any given speed 
can be varied within wide limits. Mr. Stahl said a con- 
sumption of 0.3 to 0.5 lb. per hour is considered nor- 
mal for engines of 350 to 600 cu. in. displacement. The 
four curves in Fig. 2 show that with each control 
arrangement the proportional increase in the rate of 
consumption between 1800 and 2400 rpm is about the 
(Turn to page 70, please) 
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On Conservation 


In the interest of conservation of 
ritical materials, The Carpenter Steel 
(‘o., through its field engineering ser- 
vice, is issuing bulletins which outline 
mstructive ideas touching on conser- 
vation as well as on improvements in 
manufacturing techniques. 

One important suggestion to those 
vho use stainless steel sheet in blank- 
ng, forming, or drawing operations, is 
to investigate the feasibility of employ- 
ng narrow strip instead. In many 
nstances the change to strip eliminates 

tting and reduces scrap One 
important plant reported a saving of 
10 per cent in material by adopting 
trip of the right width for the partic- 
liar job. 

Another valuable 

lines of 


loss. 


suggestion along 
conservation is to make 
sure that full advantage is being taken 
the high tensile properties of stain- 
steel. Rechecking may indicate the 
sibility of using a lighter gage strip. 
‘quently, lighter gage strip may be 
ipted to advantage by the expedient 
adding an embossed rib for stiffness. 
Correct fabricating speed is as vital 
press operations as it is in machine 
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shop practice. It is of interest to note 
that stainless steel strip when specified 
in coils will aid in speeding the function 
of progressive dies due to its accuracy 
and uniformity of gage. A quick check- 
up of your press speeds will indicate 
that, on occasion, slower speeds may 
result in increased output by reducing 
rejects and increasing the life of pre- 
cious tools. 

Finally, good practice demands a 
thorough investigation whenever re- 
jects begin to get out of hand. In press 
shop operations with stainless steels, 
it is found that undersized strip can 
cause wrinkling in the die. Oversized 
gage may account for galling or tear- 
ing. This calls for a careful inspection 
of tool layouts, die clearances, and 
lubricants. The latter, particularly, 
play a vital role not only on metal cut- 
ting machines but on presses as well. 
It is amazing what improvements can 
be made with the use of drawing com- 
pounds of the right type, selected by 
experts, for a specific operation. 


Plant Efficieney 


That’s the title of a valuable treatise 
issued by the War Production 
is specifically directed to 


Just 
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ideas and suggestions for increasing the 
efficiency of smaller manufacturing 
plants. The booklet touches on the 
role of supervision, on the adaptation 
of old machines, on adequate machine 
and tool maintenance. One of the most 
important suggestions is contained in 
a chart giving information on the 
machinability of SAE steel grades. The 
bulletin also touches on the vital role 
of cutting fluids. Certainly that is 
something that all plants must bear 
in mind. The various cutting fluids 
producers will be glad to work with 
anyone interested. In fact the Inde- 
pendent Research Committe on Cutting 
Fluids which has been mentioned in 
this column on occasion will be glad to 
aid anyone who needs assistance. You 
can call on us at any time. 


On Precision 


One aspect of precision has to do 
with the technique of metal cutting and 
the proper functioning of precision 
machines such as grinders. This sub- 
ject is treated objectively in May Lu- 
brication issued by the Texas Company. 
Chief emphasis is on the role of cut- 
ting fluids in metal cutting operations 
and this is discussed quite compre- 
hensively. In addition to the selection 
of the right cutting fluid for each type 
of operation, the bulletin also touches 
on the care and maintenance of the 
bearings and ways of precision grind- 
ers, indicating the types of lubricants 
best suited. We urge you to get a 
copy of this bulletin in the interest of 
keeping your metal cutting operations 
on the most economical level. 


Pneumatic Cylinders 


A catalog giving the details of the 
complete line of Hannifin pneumatic 
cylinders and various types of control 
valves is just off the press. If you 
want to get your files up to date, ask 
us for a copy of Bulletin No. 57. 


On Standards 


The vital role of standards in the 
war effort is pictured dramatically in 
the June, 1942 issue of Industrial 
Standardization. It contains articles 
on the use of standards in the OPA 
price control program, in conserving 
scarce materials, and in simplification. 
One article, on standards in Army pro- 
curement, outlines the new procedure 
in quality control based upon statistical 
methods which has been applied so 
skillfully by the Ordnance Department. 

—J. G. 


The twisted wreckage, an aerial gun car- 
ried by one of the Japanese bombers 
shot down at Pearl Harbor, is on display 
at the Hudson-operated U. S. Naval Ord- 
nance Plant. George M. Beck (right), 
principal inspector of ordnance for the 
Navy, is shown pointing out features of 
the gun’s construction to Alfred Dixon 
and George Frohriep, who assemble anti- 
aircraft guns there. 
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ACHINES and material cannot be inspired into 
producing more armaments to beat the Axis. 

But men and women employes are open to 

such persuasion and appeals to their patriotism often 


will bring improved production, both 
as to quantity and quality. The in- 
stilling of this war consciousness in 
their workers is a major problem that 
several of the automotive companies 
have undertaken to solve in an intel- 
ligent and well-directed manner. Ex- 
tensive campaigns have been launched 
in the plants to provide the inspira- 
tion, information and education that 
must be imparted to the employes if 
the constantly increasing production 
quotas demanded by the Army and 
Navy are to be met. 

Oldsmobile Division of General 
Motors Corp. was one of the first 
companies to undertake a morale- 
building program that would increase 
its employes’ contribution to the war 


effort. Not long after Pearl Harbor, S. 
general manager of Oldsmobile, conceived the cam- 
paign’s keynote, ‘‘Keep ’Em Firing,” in recognition of 
the division’s production of weapons and ammunition 


HROUGHOUT the indus- 

try the importance of 
workers’ morale is _ recog- 
nized as a definite aid in 
boosting war production and 
companies have organized ef- 
fective programs toward that 
end. This article, which de- 


Morale-Building Activities for 


Midwest to make their employes realize that they help 
“Keep ’Em Firing,” 

Throughout the Oldsmobile plants are more than 
500 posters, well conceived and in bright colors to 


attract attention, to keep the 
workers constantly reminded 
of the job to be done. Some 
of the posters, which are 
changed every three weeks, 
present a comic aspect of the 
future fate of the Axis part- 
ners, while others stress the 
use of the Olds-produced arm- 
aments by members of the 


E. Skinner, 


scribes the morale-building U. S. armed forces. Produc 
activities at the plants of three tion scoreboards also are lo- 
companies — Oldsmobile. 
Hudson and Packard, pre- 
sents them as typical illustra- 
tions of the programs being 
promoted generally. 


cated in various departments 
throughout the plants to pro- 
vide a competitive angle to 
war production. At first daily 
departmental quotas were es 
tablished on the basis of Gov 
ernment contract schedules 
Departments each day tried to beat the previous day’s 
production. Now that output has reached a fairl 
high level, the competitive aspect has been changed 
by pitting each of three shifts in a department against 


for the armed forces. So well has the program been 
put across that the entire population of Lansing, Mich., 


is conscious of Olds’ war endeavors and it even has 
been carried into the plants of more than 200 sub- 
contractors and suppliers throughout the East and 





Workmen of the U. S. Naval Ordnance Plant oper- 

ated by Hudson looking at one of the displays of 

Vary photographs posted throughout the shops. The 

pictures, showing naval ordnance in action, help to 

drive home to the men the part they are playing in 
the war effort. 
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__ DEFENSE BOND 
Or One OF 14 Other Pues By 
Wrstung 10 Words Or Less .. 


Take Part In Oldsmobile 
WAR PRODUCTION SLOGAN 
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ch other to see which can turn in the day’s best out- 
it record. 


\ tool conservation drive recently was launched to 
t down breakage of vitally needed tools and parts 
it are difficult to replace in the current all-out 
production effort by U. S. industry. An educational 
iibit of broken tools and parts was set up and 
own to factory supervisors. Then smaller displays 
re placed in various departments to acquaint the 
rkers with the seriousness of the problem and to 
icate them to use more care with tools that may 
impossible to replace immediately. 
Employes are encouraged to make suggestions for 
proved operations and production methods in line 
th the General Motors suggestion campaign, with 
tense stamps and bonds as the reward for accepted 
as. More than 7500 employes contributed to a one- 
wcek war production slogan contest. Winner of the 
*!00 defense bond for first prize was Percy J. Powers, 
Olds employe for only 14 months, whose slogan 
was: “If you can’t go across, come across—PRO- 
DUCE.” Workers with creative talents are urged to 
express their patriotism. One such man, Donald R. 
Norris, drew a very creditable poster which was ex- 
hibited in the plant. Entitled, “What’s In It For Me? 


\ 
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ork to Weill. 


THIS WEEKS 


THE WORK FRONT, THE ER a 





(Above) Stimulus to Packard workers is 

this graphic way of portraying the war 

production job just done, and projecting the 

increased goal ahead. Scoreboard posters 

like this are placed in strategic plant loca- 
tions. 


(Left) Thousands of Oldsmobile employees 

entered slogans in their recent contest. The 

slogan, “If you can’t go across, come across, 
Produce”, took first honors. 


Slavery If We Fail,” it depicted a 
bloody Hitler, sword in hand, con- 
fronting a shackled worker. 

To keep employes conversant with 
the progress of the war and to stim- 
ulate war morale, news bulletins are 
posted three times a day on two bulle- 
tin boards in the plant, one adjacent 
to the lunchroom. 

The “Keep ’Em Firing” keynote is 
carried outside the plant to the City of Lansing and 
elsewhere by the workers and by a _ well-conceived 
patriotic advertising campaign. Each worker wears 
a silver lapel button carrying the “Keep ’Em Firing” 
motif that identifies him as a war plant worker. There 
also are “Keep ’Em Firing” windshield stickers for 
workers’ automobiles and similar stickers for display 
in the front windows of workers’ homes. Merchants 
display “Keep ’Em Firing” posters in their show win- 
dows while billboards on main arteries leading into 
Lansing carry the same message. Newspapers also 
have carried patriotic Oldsmobile institutional adver- 
tisements on the same subject. Metered mail broad- 
casts the Olds’ keynote to all parts of the country. 

Mailed to every Olds worker at his home is the Olds- 
mobile “Cannoneer”, a lively and readable employe 
publication devoted to putting pep into the division’s 
war production. A newspaper-size eight-page monthly, 
the front page usually carries an inspirational war 
message from President Roosevelt or other high gov- 
ernment officials telling of the performance of Olds- 
built weapons in action. The “Cannoneer” also carries 
personal items from the various departments written 
by employes. It is profusely illustrated with pictures 
of workers and plant news “shots”. A recent double 
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Displays of broken tools and 
parts are shown to workers 
at the Oldsmobile plant to 
impress them with the seri- 
ousness of the situation. This 
photo shows a group of su- 
pervisors in the office of 
John Dykstra, Oldsmobile’s 
factory manager, preliminary 
to launching a drive to min- 
imize tool breakage in all de- 
partments. 


page spread carried the 
pictures of 34 Oldsmo- 
bile fathers and their 
sons in the armed ser- 
vices, thus personally 
linking the workers with 
the Army and Navy. An- 
other picture page fea- 
tured 12 Oldsmobile hus- 
bands and wives where 
both members of the 
family were employed at 
Olds. The “Cannoneer” has a press run of 17,000 
copies, which are mailed to employes of suppliers and 
sub-contractors as well as Oldsmobile workers. In 
addition, 350 ex-Olds workers in the armed forces are 
on the mailing list. ' 

Oldsmobile also sponsors at certain seasons of the 
year a weekly half-hour radio program featuring a 
150-voice junior choir composed of the children of 
Olds workers. The studio audience is filled with the 
families of Oldsmobile employes. Each program is 
marked by a patriotic message bringing in Oldsmo- 
bile’s contribution to the war effort and stressing the 
“Keep ’Em Firing” motif. 

Heading the “Keep ’Em Firing” program is V. C. 
Havens, Oldsmobile’s director of advertising and sales 
promotion. He is assisted by a staff of eight mem- 
bers, including two men who are on the road con- 
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stantly carrying the message to the plants of sub 
contractors. More than 200 of Olds’ 450 sub-contrac 
tors already have adopted the “Keep ’Em Firing” pro 
gram for their employes. Oldsmobile furnishes the 
necessary posters, stickers, lapel buttons and a monthl) 
mailing of the “Cannoneer” to these plants at cost. 

Hudson Motor Car Co. also has been active in pro 
moting morale and war consciousness among its work 
ers in plants making aircraft parts and in the U. & 
Naval Ordnance plant operated by Hudson. The impact 
of the war is brought home to Hudson workers by 
pictures and displays showing Hudson-produced gun 
in combat. 

A spontaneous reaction to this program was the 
organization of the Hudson “Gun-of-the-Month” Club 
among employes at the Naval Ordnance plant. In 
March the employes of this plant contributed an ant 
aircraft gun costing several thou- 
sand dollars as a gift to the U. 
Navy. Capt. Glenn B. Davis, assis! 
ant chief of the Navy Bureau 
Ordnance, accepted the gun on b 
half of the Navy at ceremon! 
held in the plant between shit 
and attended by several thousan 
workers. Secretary of the Na 
Frank Knox sent a letter of com- 
mendation praising the 
for their patriotic spirit. 

This Hudson gift gun has n 
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An example of the use of blackboards ‘o 
keep employees informed regarding pr: s- 
ress being made in production of war © ¢ 
terial is this Anti-Axis Blackboard emplo+:d 
by the Bantam Bearing Corporation to sl. 
output per week of certain important I? P 
No.’s on the production schedule. Ew: ry 
glance at the board reminds the workrs 
that each bearing shipped will help 
shorten the war. 
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plant. 


een installed on one of the destroyers 
which was damaged by Jap bombs at 
Pearl Harbor. Enlarged pictures show- 
ing the ship burning at Pearl Harbor, 
then being towed across the Pacific to a 
Vest Coast port for repairs and refitting, 
have been posted throughout the Hudson 
Another picture shows the ship’s 
ommander reading the gift inscription 
on the gun. Each member of the Hudson 
‘“Gun-of-the-Month” Club carries a pocket- 












A Packard workman receives this merit badge for 
turning in outstanding production, making an un- 
usual suggestion, or some other contribution to the 


ize card on which to record his monthly 
contributions. Around the edge of the 

card instead of months are printed the 

names of a dozen United Nations’ disasters in the 
present war. Thus each contribution checked off on 
the card is symbolic of retribution. 

Special displays of Navy photographs showing Hud- 
son-produced guns in action also are shown prom- 
inently in the plant, the Navy Department personnel 
cooperating in arranging these displays. Dramatic 
motion pictures, such as a recent screening of “The 
Gun,” a British-produced film that showed the per- 
formance of a gun similar to that Hudson is making 
in the bringing down of a Nazi bomber by a British 





One of several production scoreboards in the Packard “Work 
to Win” shop program is this miniature battle field. “‘ Armies” 


war effort that singles him out. 


what their contribution was to “Keep ’Em Flying.” 

Hudson also maintains departmental scoreboards 
on which employes can compare actual production 
totals with the quotas set by the War or Navy Dept. 
An employe publication, the “Salvo,” is mailed to 
workers at the Naval Ordnance plant every two weeks. 
Director of Hudson’s morale-building activities is R. 
G. Waldron, personnel manager. 

The reply of Packard Motor Car Co. to Donald M. 
Nelson’s appeal for a production drive in war industry 
was the “Work to Win” program, an elaborate cam- 
paign to boost output and instill the 
war spirit in more than 20,000 
Packard workers who are engaged 
in making aircraft and marine en- 
gines for the government. This 
program has the hearty endorse- 
ment of Curt Murdock, president 
of Packard Local 190 of the UAW- 
CIO, who pledged the union’s 100 
per cent support. A six-man man- 
agement-labor committee is direct- 
ing Packard’s “Work to Win” 
drive. Management members are 
B. C. Budd, former Packard ex- 
port manager, who is chairman; 
David Livesey and C. E. Weiss, 
personnel managers. The program 
has the full backing of George T. 
Christopher, Packard president, 
who was one of its sponsors. 

Packard launched its drive 























of tiny soldiers representing plant divisions move forward 
according to the weekly output of each group. Objective is 
to be first to reach the monthly production goal. 


with a dinner at the plant for more 
than 700 chief stewards, foremen 






voy, are helpful in stimulating employe morale. 
‘amilies of Hudson employes participated in a re- 
celebration that marked the shipment of the first 
iber fuselage section by the company. Speakers at 
program included A. E. Barit, president of Hud- 
J. T. Hartson, executive vice president of the 
nn L. Martin Co., for which Hudson is making 
assemblies; Victor G. Reuther, assistant defense 
ordinator for the UAW-CIO, and Capt. Walter R. 
dard, of the Army Air Corps. Refreshments fol- 
ved the speeches and then the workers and their 
ves and children visited the airframe assembly di- 
sion, permitting the men to show their families just 
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and departmental heads. Among 

those addressing the meeting were 

officials of the Army, Navy, War 
Production Board, the union and the company. A slide 
film showed them the chief points of the “Work to 
Win” program. A colorful “Work to Win” bulletin, 
illustrated in red, white and blue, then was mailed to 
employes at their homes. This bulletin contained a 
pledge card which the employe could sign and return 
to his foreman in exchange for a celluloid red, white 
and blue “Work to Win” button. 

Later the employes receive war worker pins, those 
in the marine division marked by an anchor and those 
in the aircraft division with half of an aviator’s wings. 
As a reward for outstanding accomplishment, em- 

(Turn to page 82, please) 
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Germany’s New Dornier 


This is the second part of an article. which is devoted to 
the controls. armament armor. bomb installation, elec- 
trical and radio equipment, and instruments. of the E-I 
model of the new Dornier 217 bomber. The first part was 
presented in the July 15 issue of AUTOMOTIVE and 
AVIATION INDUSTRIES. ; 


Purr TW O—Controls 


On the control panel the throttles are connected by 
rods and levers. Each quadrant on this control panel 
has a red plate at the forward end marked (in Ger- 
man) “Max. take-off power, 3 min.,” while a hinged 
plate at the rear has to be lifted to allow full rearward 
movement, which stops the engine. 

The usual fuel cock controls for the engine pump 
suction lines are fitted. Three levers to the rear of 
these are a fuel tank selection lever (probably on the 
transfer system), a lever controlling air pressure 
supply for “additional” tanks (with a warning that 
jettisonable wing tanks are to be emptied before the 
fuselage tank) and a jettisoning lever for “outer” 
tanks. 

On the roof above the instrument panel are two 
spring-loaded manually - operated propeller pitch 
change control switches with checks for feathering 
position at the coarse pitch end. In front of the 
throttle lever are two switches bringing into effect 
a hydraulic constant speed control mounted on 
the engine nose. On the starboard side gage panel 
are switches for fuel transfer pumps and for tank 
pumps to supply the engines. On the instrument 
panel are two two-way switches for cylinder cooling 

control and two spring-loaded switches for varying 
the oil cooler air flow. 

Fuel contents gages have scales reading to: Main 
port tank, 785 liters; main starboard tank, 785 liters; 
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auxiliary tank (middle) 1100 liters. A red light in- 
dicates when the fuel content in the middle tank 
drops to that allowing “20 min. flying time.” 


Armament 


One fixed M.G.151 (15 mm) gun is mounted in the 
lower port side of the nose, firing forward and operated 
by the pilot using a Revi 120 gunsight. Approximately 
250 rounds of ammunition are carried in a box on the 
port side of the nose, with a rigid chute. 

Three M.G.15 (7.92 mm) guns are fitted, two firing 
laterally through the rear upper side windows and 
operated by the W/T operator, and one in a central 
position. All three are on gymbal mountings. Twenty- 
eight spectacle drums of ammunition (75 rounds each) 
were carried. The cockpit cover was missing and this 
presumably had either one or two M.G.15 guns, firing 
aft and also operated by the W/T operator. Two 
further gun positions, with gymbal mountings to take 
M.G.15 guns are located on each side of the cockpit, 
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ENGINE DET AILS—(Above) The nacelle arrangement 
of the cooling and cowling and (left) the gearing of 
the airscrew and fan drives. The controllable pitch gear 
for the V.D.M. airscrew is incorporated with the engine 
reduction gear instead of behind it as formerly. 


ad 


The airscrew and fan drives are shown diagramatic«! 
at left as follows :— 


A drives B-B rolls around C which is fixed to crankcase d 
drives airscrew shaft D-C also drives FE which carries 


Airscrew Change Pitch Gear—F fixed to D drives freewher G 
through J (J carries rotatable drum M which can be roti: ed 
by N). G drives H through pinion K on stationary bracke: L 
fixed to crankcase. H drives pitch change worm gear FP. H 
and F have the same number of teeth. G has fewer teeth »ut 
same diameter as H and F. 
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IN FLOOR F-14FL p AIRSCREW WARM AIR D'TO CABIN, 
. AME DAMPING DE-ICING ALL FROM INTAKES IN 
EXHAUST OUTLETS FLUID TANK NACELLES &MUFFS ON 
ARMouR A (4-6-4) (ONE IN EACH EXHAUST PIPES (SPILLED ATR 
FOUR SIDE PLATES, ONE NACELLE TOATMOSPHERE VA )Dpc' 
TOP PLATE, TOP BACK PLATE, G= OIL COOLERS 3 - 
LOWER, REAR GUNNER CONTROL RING 
PILOTS SEAT &BACK, : - 
DINGHY STOWAGE. E-ELEVATOR MASS 
Mic ONE B PULL OUT) Dornier DO 217E-1 
aaa gg cea ser aR = 
FOUR SIDE GUNS, TOP REAR, ornier 
BOTTOM REAR, & TWO CANNON Weight Estimate 
; Wi d center sec.............. 4600 Ib 
DORNIER LAY-OUT—A diagrammatic view which poi. my hee aie yas Chibi as 
illustrates the chief features of the Do 217E-1. UII. occ. k.o'os0evie sed vcexbustuencd 600 
Fuel and oil tank capacities are given in Imperial Pe ctkiodsedetnebedsvntesoun 610 
gallons. Undercarriage ............+2-++.085 1830 
ee Pe 6150 
Engine mountings ..........0....0. 900 
onus daasduchiexe teneakande 400 
but no guns were fitted here. A mounting for a free Fined equipment .......--+-++0000. aed 
‘0-mm cannon was noted in the lower starboard side Empty weight (tare).............. 18,940 Ib 
of the nose, for use by the bomb aimer, but here again Movable equipment ............... 610 
‘ i NT NE i dig cw ans.0ddcdndndudowe 800 
' gun was fitted and the gun port was blanked off Fuel (650 Imp. gal.).............0-- 4835 
vy a sheet of met: ON BED ovcnioncsecssccens 800 
a sheet of metal. 7 Ammunition, etc. ............++++ 1100 
The 15 mm ammunition found was of two types Bombs (max.) .........-.0.0se0es 6615 
only, one with a yellow body and brass nose fuse Litas, Reeth WRN cna ccecscnvess 33,700 Ib 
probably H.E./tracer) and the other with a black 
vody of the sharply pointed A.P. type. They were in 
cycles of two yellow and one black. 
irmor Protection been located aft of the central gunner who is other- 
The armor protection of the pilot’s seat consists war unprotected from the oes The stowage SCCesS 
of a curved shield 8.5 mm thick around the back. The for the inflatable dinghy is armored with 8.5 = 
vucket of the seat also has armor plate about 5 mm plate at the rear and 5 mm plate along the sides, 
ick; plate of the latter thickness is also provided bottom and top. 
| top of the cockpit, above and slightly to the rear F 
the pilot’s head. Two curved triangular plates, Armor Plate Analysis 
»mm thick, are on each side of the rear upper cockpit, Three samples of the armor plate from this machine 
probably an extension of the armor which would were examined as follows: 
«almost certainlv be ar issi : : 
ers tainly be fitted to the rear of the renee ens 1. Pilot’s seat back. A welded component, 8.5 mm thick. 
‘over of the cockpit. A large curved plate is also 48 by 21 in. weighing 126 Ib. ; 
‘litted on top of the fuselage immediately aft of the 2. Curved plate from upper part of fuselage, 5.5 mm thick. 
cockpit. A bulkhead. 8.5 mm thick hl pan ere 26 by 15 in. weighing 15 Ib. ; ; 
ng ead, 6.0 mM thick, roughly semi-cir 3. Transverse bulkhead, 8.5 mm thick, 44 by 201, in. 
cular in shape was found in the wreckage; it may have weighing 58 Ib. 
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Bomb carrier-release and fuzing unit. 


The composition of these components differed from 
that of other samples of German armor plate pre- 
viously examined. It was determined by chemical 
analysis and found to be: 


No. 1 No. 2 No. 3 
Carbon....... 0.49 0.30 0.48 
Silicon..... 0.96 1.33 0.97 
Manganese... 0.73 0.71 0.73 
Nickel...... Trace Lie Trace 
Chromium... 1.49 1.08 1.48 
Molybdenum 0.23 Trace 0.21 
Vanadium . Trace Trace Trace 


The diamond pyramid hardness number of the core 
of each sample was determined and the approximate 
tensile strength, as follows: 


D.P. Hardness No. Approx. Tensile 


Sample (H, /60) Strength 

No. 1 434 95 tons /in2 
2 559 110-120 tons/in2 
3 432 95 tons /in2 


Microsections were prepared from the edges of the 
samples. The microstructure of each was marten- 
sitic. Scale was present on each sample, and decar- 





Bomb release slip in cocked position. 








burization had occurred at the two major surfaces cf 
each plate to a depth of about 0.0020-0.0025 in. Some 
decarburization was present also at the surfaces of 
countersunk holes in samples 2 and 3, showing that 
these had been drilled before final heat treatment. 
With regard to samples 1 and 3, a similar type of 
steel was used for armor plate in a Messerschmi:t 
109 aircraft, but this contained less silicon, move 
chromium and more molybdenum, and was somewh ‘t 
harder (diamond pyramid equivalent-457 to 484). 


Bomb Installation 

The bomb installation is entirely different frim 
that of the Do 17Z. The carriers also are new. (n 
the Do 17Z the bomb cell occupied the whole depth of 
the center section of the fuselage, having stowage tor 
either 20 by 50 kg bombs stowed in tiers of five, or 
two 250 kg bombs along the center line of the air- 
craft. But on the machine under review the top hilf 
of the center section of the fuselage is fitted with a 
fuel tank and inflatable boat stowage, and only the 
lower half is used as a bomb cell, fitted with four 500 
kg carriers, two on each side. 

A pair of channel girders, back to back and about 
3 in. apart, comprise the bomb beam in which the 
E.M. release and fusing unit is held and to the out- 
side of which crutch arms are fixed, the crutch feet 
being adjustable in pairs by means of a lever on the 
side of the beam. One continuous section of this 
beam is fixed permanently to the aircraft structure 
along each side of the top of the bomb cell, each sec- 
tion being fitted to take two bombs. 

The release unit and two fusing units for each 
carrier are held between two stout steel plates, 60 cm 
by 13 em. They form a single unit intended to be 
fitted to the bomb and hoisted with it to the beam. 
The unit is held in the beam by two 2.25 cm bolts, 
which are engaged or withdrawn by a rack and wheel 
gear operated by a lever on the side of the beam. 

The release mechanism works on the _ toggle-lock 
principle and is operated electro-magnetically by means 
of a standard Siemens rotary magnet. It also incor- 
porates mechanical release mechanism, a loading latch, 
cocking button and a small window to check visually 
that the unit is cocked. The Rheinmetall fusing units, 


Bomb release slip in released position. 
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two on each carrier, are of the swivel type, instead of 
the more usual telescopic type. 

Strong points in the roof of the bomb cell indicate 
that alternative bomb stowages are possible, probably 
either four P.V.C. 1006 carriers to take mines or 
larger bombs, or one torpedo carrier along the center 
line of the fuselage. 

Holes for attaching a large bomb carrier and elec- 
trical connections for release and fusing are provided 
under each wing, outboard of the engine, 18 ft. 6 in. 
from the center line of the fuselage. There is also 
provision to enable extra fuel tanks to be carried 
under the wings as an alternative to bombs. In the 
cockpit are the usual bombing controls, i.e., R.A.B. 
bomb distributor, fusing switch box, bombsight, 
emergency mechanical release lever and the “‘live-safe” 
lever for use with mines. 





Evectrical Installation 
“he electrical system is extremely complex. Except 
| 0! the bomb fusing system, all services are operated 
m the 24-volt supply. On the main switchboard, 
apparently connected in the generator circuits, 
flow-discharge tube of a new type. The circuit 
aker switches are also of a new design; about 70 
used throughout the aircraft. Two 12-volt 45 amp- 
batteries are used in series. 
‘he Bosch magnetos are type ZM14, CR 10. The 
rk plugs appear to be Siemens. A new type of 
nalling lamp was found on board and a new landing 
‘p retractable into the port wing lower surface. 
‘he propellers are operated partly electrically and 
tly hydraulically. The de-icing equipment on the 
b.ades is electrically controlled. Undercarriage, flaps, 
ccoling gills and fuel pumps are motor operated. The 
piot’s seat is raised and lowered electrically. 
Bomb carriers in the fuselage and those for which 
it Provision is made under the wings are all controlled 
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by one auto bomb distributor. The bomb doors are 
opened electrically and close automatically as soon as 
the bombs have been released. 


There is provision for a dive bomb sight. A con- 
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Rear part of bomb cell. 


tacting altimeter is fitted and electrically-controlled 
automatic pull-out-of-dive mechanism. The electrically 
controlled dive brakes, which are housed in a long 
projection behind the tail of the dive bomber version, 
were not fitted on the machine examined, but their 
wiring appears to be complete. 


Radio Equipment 

The radio equipment mounted on the left side of 
the fuselage has several new features, including a new 
blind approach course receiver covering a wave band 
of 30.0 Mc/s—33.5 Mc/s and having seven valves with 
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facilities for vernier tuning 
through a drum drive. The 
aerial used is a piece of wire 
about 48 in. long, attached to 
the aerial mast at one end and 
to the aerial matching unit at 
the other, and inclined about 
45 deg. to the fuselage. The 
aerial matching unit differs 
from previous models in that 
the aerial input socket for the 
D.F. sense aerial has been 
blanked off and the trimmer 
for aerial matching has been 
extended to enable it to be 
readjusted whenever the fre- 
quency of the equipment was 
changed. This could be done 
by rotating the trimming 
handle until this maximum 
aerial current appeared on the 
meter provided. 












































Instruments 


In addition to engine in- 
struments already mentioned, 
the following are mounted on 
the panel: Air temperature 
thermometer, automatic pilot 


each direction is fitted 
on the control column. 
The master compass 
is in the rear of the 
fuselage about 4 ft. 
behind the trailing 
edge and above the 
bomb compartment. 
There are no indi- 
cations that the ma- 
chine has been fitted 
to take an anti-bal- 
loon guard of the kind 
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Section through front 
bomb celi. This dia- 
grammatic layout shows 
the mechanism for 
opening and _ closing 
bomb doors. 
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indicator, blind approach visual indicator (new type), He 111. A double-barreled Verey pistol is carried and 
airspeed indicator interconnected with automatic pilot, two 3 kg charges (Gebalte Ladung) for destruction ot 
altimeter, normal air speed indicator, pilot head heat- the aircraft. 
ing indicator, course meter, bank and turn indicator, 
artificial horizon (new type), rate of climb indicator, Miscellaneous 
directional gyro, course steering indicator and _ re- Engine auxiliaries are at the rear of the engin 
peater compass. and are direct driven. They include a 2 kw. generator, 
The automatic pilot is of a new type controlling on Askania vacuum pump and a Maihak fuel pump o1 
three axes and made 
by Askania. A turn i 
control switch giving 
two rates of turn in “aren. = 
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The starting system consists of an elec- 
trically or manually energized inertia starter on each 
No fuel priming system is fitted. 
For external oil supply, four blanked 114-in. bore con- 
nections are marked respectively “To cooler,” “from 
cooler,” “To engine,” and “To tank,” and are accessible 
through a cowling panel at the bottom of the nacelle. 

lwo red-painted bottles with green bands labelled 
“Co, for wing tanks” are fitted in the fuselage in 
front of the life boat compartment for fire prevention. 
Above the pilot’s head are two cable-operated knobs 


each engine. 


engine rear cover. 
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Mechanism for operating bomb doors. 


for emergency release of CO, to left and right wing 
tanks and fuselage tanks. No nacelle fire equipment 
is provided. 

An oil tank is fitted outboard of each engine na- 
celle, in the wing. The dipstick gave 250 liters capac- 
ity, but the wing cover plate is marked “For only 200 
liters.” 


Wearing Surfaces for Aluminum-Bronze 
Sleeve Valves 


q* advantage of sleeve valves is that they permit 
of the use of light-alloy (aluminum or mag- 
nesium) cylinders without liners. H. R. Ricardo and 
J. F. Alcock in a British patent, recently issued, sug- 
gest the use of aluminum bronze for the sleeve. They 
state that to insure proper bearing conditions, one of 
the two rubbing surfaces in contact must be hardened. 
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Alternative 


Motor ‘Fuels-- 


HE war now'has become a world conflict, and con- 

servation of liquid fuel supplies, therefore, be- 

comes increasingly important. Increased and 
intense activity by the United Nations on land, sea 
and in the air will result in a steadily increasing 
demand for petroleum products from the forces, and 
the supplies now available for the ordinary user may 
be further curtailed.* 

From the beginning of the war gasoline has been 
rationed by the British government to private car 
owners and transport concerns, and this has resulted 
in a search for alternative fuels. 
A number of such fuels are now 
in use in Britain, and while they 
are only palliatives, they, never- 
theless, are of real value to the 
fuel user. The alternative fuels 


top of the chamber in the form of producer gas. This 
type follows the lines of a well-known stationary type 
of gas producer, but is a very compact unit capable o! 
high rates of gasification. The cross-draft type uses 
the blacksmith’s tuyere principle, air being drawn at 
high speed through a narrow tube directly into the fue! 
bed, and the gas taken off on the opposite side of the 
producer by a pipe which may be above, below o: 
directly opposite to the air-inlet tube. In the down 
draft gas producer air flows downward through th: 
fuel bed, and the gas is taken off from the bottom of 
































employed in Britain may be 
divided into the following cate- 
gories: 

1. Producer gas generated in 





producers mounted on a vehicle A Be 
or trailer, from either mineral or 1 
vegetable fuels. A 

2. Gas compressed in cylin- A, gas generator; 
ders. 


(a) Coal or town gas. 

(b) Sewage gas. 

3. Coal or town gas carried at town-mains pressure 
in a fabric bag. 

4. Creosote oil produced from coal tar. 


Gas Producers 


This method of operating transport consists in fit- 
ting a small gas-producing plant to a vehicle. This 
plant is a complete unit, is fabricated from steel by 
welding, and requires no auxiliary equipment. The 
plant comprises a gas generator which may work ac- 
cording to various systems, one or more gas coolers, 
one or more gas cleaners and filters, and various acces- 
sories such as piping for connecting the units, engine 
induction connections, and the usual controls. 

Several types of gas producer are used, working on 
what are called the up-draft, cross-draft, down-draft 
and double or dual-draft principles. The determining 
factor in so far as classification is concerned, is the 
course taken by air drawn into the generator for gas 
making. In the up-draft type air passes upwards 
through a grate and a fuel bed, and is taken off at the 





*Since the above was written a decree has been issued in 
England which will terminate the sale of gasoline for purposes 
other than those essential to the war effort on June 30 next.— 
Editor. 
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Portable gas plant on passenger car 


the producer, below the grate which supports the fue 

In general, the down-draft type of plant is used 
with tarry fuels, the tar being broken down on its 
passage through the hot bed of fuel. The cross-dra' 
type is mainly used with mineral fuels, such as anthr 
cite and coke made by carbonization at low tempe! 
tures. The cross-draft generator generally works at 
higher temperature than other types, i.e., at 3600 de 
Fahr. It forms more clinker from mineral fuels, b 
gives better acceleration and quicker starting up th 
other systems. The up-draft unit is easy to wo! 
gives a cooler and slightly better gas, and lower 
sumption figures. It is largely used with charcoal a 
low-temperature cokes, and if fitted with a cross-dr 
device for quick starting, it makes a very useful u: 
for motor vehicles. 

Certain of these gas producers work with eit! 
steam or direct water injection, but, cross-draft ty) 
as a rule, do not use it. 

In order to reduce the volume of the gas, cool! 
is essential, and is effected by running the unit c’ 
necting pipes around the chassis, and by employin;: 
large expansion box with air tubes running throt 
it. 
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Substitutes help 
out Gasoline 
Rations in 
Great Britain 


Gas cleaning and filtering also are essential, and the 
equipment which effects this is divided into dry and 
wet types. A dry-type cleaner consists of a cylinder 
or box fitted with baffle plates, and/or with filter packs 
of wire wool or sisal. The wet types have oiled coke, 
porcelain rings or wire-wool filters, and are so designed 
that the gas also must flow over the surface of oil and 
water in separate units, or through water and then 
through oil, before it passes 
to the engine. Another 


Double-draft gas-producer plant on 6-ton 
truck 


cross-draft starting device and steam injection. 
Fuel—Coke to standard fuel specification. 
Fuel Mileage—0.9 per lb. of fuel. 
Mileage on one Charge—89. 
Water Used—One U. S. gal. per 37 miles. 
Producer-gas plants are available for private cars 
of 10 hp. tax rating and up, and for motor trucks of 
up to 20 tons capacity. 
Instead of fitting the 
plant directly onto the 


type of filter comprises a By Norman Clarke Jones? car or truck, units also 


cylinder in the lower half 
which broken coke is 
used as a filter, and which in the upper half is fitted 
vith a frame covered with a number of woven fabric 
membranes, through which the gas must pass on its 
ay to the engine. This type of filter, however, is not 
itisfactory for use with fuel containing appreciable 
moisture, because clogging occurs. 
The connection to the engine is effected by fitting 
special adapter, to which the gasoline carburetor 
iso can be fitted. Air for combustion enters the sys- 
m immediately before the gas throttle, which is 
(ted to the induction adapter. The air inlet usually 
controlled by the driver by means of a cable. 
The following particulars of a test of a gas-operated 
ick are of interest: 
Truck—Three-quarter tonner; 
tal weight, 14,660 Ib.; pay 
id, 7390 Ib. 
Engine—Six-cylinder of 3.35- 
bore and 4.73-in. stroke; 
hp. on gasoline, 80 max. at 
00 r.p.m.; compression ratio, 
t to 1. 
Gas Plant — Up-draft with 


assenger car with gas producer 
installed in luggage compartment 
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may be mounted to two- 
wheel trailers. 
eThese are very useful in certain classes of work, and 
a number of passenger buses in country services are 
now operated by gas plants carried on trailers. 
There are a number of disadvantages connected with 
the use of producer gas as compared with gasoline, 
including increased capital cost, increased maintenance 
expense, reduction in power, and a consequent reduc- 
tion in pay load. Various expedients have been re- 
sorted to in order to increase the power, including the 
fitting of special pistons and cylinder heads to increase 
the compression ratio, advancing the ignition by about 


+ Associate, Manchester College of Technology, and member of 
Institute of Fuel, England. 








































10 deg., the removal of inlet-manifold heaters, and the 
use of superchargers. A gasoline engine when operated 
on producer gas will show a loss in power of up to 
40 per cent, if no modifications are made in it, but 
this power loss can be reduced to 15-20 per cent by 
using some of the expedients referred to above. In 
Britain it is found that the gas-driven truck gives 
sufficient power for most work, and it is, of course, 
always possible to get increased power on steep hills 
by feeding a little gasoline. 

A gas plant can be started up from cold within one 
to two minutes, and the usual procedure is to start 
the engine on gasoline and switch over to gas. A com- 
plete plant for a 4-ton truck weighs about 450 lb., and 
the units are spread over the chassis with due atten- 
tion to weight distribution, as well as from the gas- 
cooling point of view. 

The fuels used in portable gas plants in Britain are 
mainly anthracite and “low-temperature” coke. Brit- 
ain is not a timber country, so wood and charcoal are 
not employed, except in the case of estates where char- 
coal is made from waste timber. Charcoal costs about 
$45 per ton, which is twice the price of the mineral 
fuels. When producer gas is used, 12 lb. of solid fuel 
go about as far as 1 gal. of gasoline. 

Fuel is now marketed to a 
standard specification, and the 
user, therefore, can expect regu- 
lar performance. These specifica- 
tions for mineral fuel for vehicle- 
type gas producers cover the 
agglutinating power, swelling 
number, reactivity, ash content 
on the dry basis, total moisture, 
tar yield, and screen analysis. 
Provided the necessary attention 
is given to maintenance and 
cleaning of the plant, and care is 
taken to see that the fuel is of 
the proper kind, portable gas 
producers constitute a practical 
solution of the motor-fuel prob- 
lem. 


Fordson haulage tractor equipped 
with a British-Keola gas plant 
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Motor bus with gas producer on 
two-wheeled trailer 


Com pressed Town Gas 
in Cylinders 


This method of using gas 
had not made much prog- 
ress, because compressing 
plant and cylinders are not 
readily obtainable under 
war conditions. The equip- 
ment consists of: 

1. A battery of from three to seven storage cyl- 
inders, the number and size depending upon the maxi- 
mum power output of the engine, and the range re- 
quired from a single charge of gas. 

2. Two pressure reducing valves. These are designed 
to reduce the pressure from the storage vessel in two 
stages, first to about 8 lb. per sq. in., and then to 
slightly under atmospheric pressure at the engine 
intake, in order to prevent flow of gas when the engine 
is not running. 

3. Suitable control valves to enable the cylinders to 
be charged from bottles or a compressor at a charging 
station. 

4. An air-gas mixing device to provide a suitable 
air-gas mixture at the engine intake. 

5. Fitting and connecting pipes for the cylinders, 
and a gage on the dash to indicate the pressure in the 
cylinders. 

The cylinders are rigidly fitted to the chassis frame, 
and are arranged in parallel, the interconnections be- 
ing made by seamless-drawn steel tube. 

The cylinders are constructed of nickel-chromium- 
molybdenum steel, and measure 5 ft. 10 in. in overall 
length; they are of 8 in. internal diameter and 0.22 
in. in wall thickness, and they weigh 124 !b. when 
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empty. The capacity of a cylinder is 330 cu. ft. at 
a working pressure of 3000 lb. per sq. in., which is 
equivalent to 1.30 gal. of gasoline. The type of cyl- 
inder used will rupture without fragmentation, and 
for safety, they are tested annually at 4500 lb. per 
3q. in. 

Only 10 to 15 sec. are needed at a filling station for 
‘onnecting up, and a battery of seven cylinders can 
ve recharged in 4 min. 15 sec. The cost of compress- 
ng gas works out at about 24 cents per 1000 cu. ft. 
if free gas, compressed and delivered into storage at 
5000 lb. per sq. in. 

Conversion of a vehicle to the compressed-town-gas 
system costs around $410. Disadvantages associated 
vith the system are the 
veight of the equipment and 
the limited range of opera- 
tion, which rarely exceeds 
50 miles per charge. The ef- 
fect on engine power also 
must be considered, and this 
aspect of the matter will 
be dealt with in connection 
with the use of town gas 
in fabric bags. 


Coal or Town Gas in Bags 
This system, although 
rather cumbersome and _ in- 
convenient, is probably the 
‘asiest and cheapest way of 
hanging to an alternative 
motor fuel. Conversions of 
this type involve the mini- 
mum alterations, permit the 
inning of the engine on gas 
gasoline, as desired, and 
st relatively little. Simple 
mversions are very success- 
ful, and while optimum re- 
ilts are not achieved, the 
tem affords the motorist 
eans of increasing the use he can make of his car. 
The Walsh container and equipment is probably the 
st apparatus of the gas-bag or low-pressure-gas 
pe. The equipment consists of a “streamlined” frame 
nich houses the bag. The action of the frame is gov- 
ned by a system of links on the sides, together with 
\ide cords, and the framework expands and contracts 
the bag is being filled and emptied. The bags are 
ade of a high-quality double-texture fabric with a 
yer of rubber sandwiched between. It has been found 
iat about 250 cu. ft. of gas at 500 B.t.u. per cu. ft. is 
juivalent to 1 gal. of gasoline. This quantity of gas 
mally is carried in a bag 10 ft. long, 5 ft. wide and 
(t. high, and it will be seen that the cruising range 
limited. The usual practice is to fit a bag containing 
ficient gas for a range of 20 miles. 

The bags are filled with town gas at mains pressure 
rough a 2-in. pipe provided with a non-return valve. 
»tand pipes are provided at convenient places, and no 
pecial apparatus is needed. It is the practice not to 


xceed 2 in. of water pressure (0.072 Ib. per sq. in.) in 
a gas bag. 
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The gas is supplied to the engine by a pipe from the 
back of the bag. This supply pipe may be made of 
copper, light steel tubing, or rubber, but if the latter 
is used it should be of the armored type, to prevent 
kinking. The size of the pipe depends upon the engine 
power, but in no case should it be less than 1% in. 
right up to the carburetor. It is usual to fit a standard 
gas valve in the supply line, preferably near the en- 
gine, so that the gas can be completely closed off if 
desired. The supply line, in turn, is connected to the 
gas carburetor, of which several efficient types are on 
the market. The minimum requirements of a gas car- 
buretor are: 

1. To cut off the gas when the vehicle is stationary. 
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Laundry van fitted with low-pressure gas bag 


2. To give a constant mixture ratio through the full 
range of operation. 

3. To give easy starting, freedom from stalling, and 
steady idling, with ready and immediate response to 
throttle variations. 

4. To offer low resistance to gas flow, so that the 
maximum volume of explosive mixture can be drawn 
into the engine. 

Several gas carburetors are now available in Britain, 
which are complete with gas throttle, are capable of 
adjustment to a wide range of mixture ratios, and 
can be fitted to engines of widely different design and 
horsepower. The most satisfactory method of fitting 
a gas carburetor is to provide a tee in the air intake 
of the gasoline carburetor. Alternative methods in- 
volve the use of a special casting which is inserted 
between the existing carburetor and the intake mani- 
fold, or drilling the manifold and fitting the gas car- 
buretor to it. It is usual to connect the accelerator 
pedal to the gas throttle, but in some instances gas 
control is by hand through a cable from a lever fitted 
to the steering column. 
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Standard filling 
valve for gas-bag 
containers 











2 IN. STAND PIPE 
CONNECTION 


Starting up on town gas is easy, but acceleration is 
not as good as with gasoline. For instance, a light van 
with a 35-hp. engine was accelerated on gasoline from 
a standstill to 25 m.p.h. in 9.2 sec., but it required 
11.6 sec. when town gas was used. 

A typical town gas in Britain has the following com- 
position: CO., 2.3 per cent; O., 0.6 per cent; C,H,, 2.6 
per cent; CO, 10.8 per cent; CH,, 21.1 per cent; C.H,, 
0.7 per cent; H., 54.4 per cent; N., 7.2 per cent. The 
gross heat value was 500 B.t.u. per cu. ft. and the net 
heat value, 456. 

The air fuel ratio for optimum power on town gas 
is 4.1:1 by volume; i.e., 80 per cent of air and 20 per 
cent of gas enter the cylinder during each induction 
stroke. 

When considering engine power with town gas as 
compared with that developed on gasoline, differences 
of mean specific heat, latent heat, and specific gravity 
of fuel-air mixtures have to be allowed for. If disso- 
ciation is ignored, the flame temperatures of gasoline 
and gas are 3775 deg. Fahr. and 3850 deg. Fahr., and 
the gas mixture has an advantage of about 1.5 per 
cent as regards the resultant pressure. However, the 
calorific values of theoretically correct fuel-air mix- 
tures are 95.0 B.t.u. per cu. ft. and 85.2 B.t.u. per 
cu. ft. for gasoline and town gas, respectively. This 
difference in calorific value of 10.3 per cent is a most 
important factor, and is the main cause of the reduced 
power output on town gas. Experimental determina- 
tions of power on gasoline and town gas with unmodi- 
fied engines show—as would be expected—that the loss 
of power on typical small high-speed engines is greater 
than in the case of larger slow-running engines. In 
general, conversion to town gas results in a power 
loss of 15-20 per cent in the case of trucks with low- 
speed engines, and 20-30 per cent in the case of private 
cars and light vans. Efforts have been made to in- 
crease the power on town gas by increasing the com- 
pression ratio, advancing the ignition very slightly, 
and removing the “hot spot.” These alterations give 
considerable improvement, and it is possible to obtain 
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up to 90 per cent of gasoline power. 

Private cars, laundry vans, commercial trucks and 
passenger buses are fitted with gas bags, and good 
results are obtained although the range is limited. 
Stand pipes, however, are available at convenient 
places, and in London alone at least 80 such pipes 
have been erected. A private car with an engine 
developing 48 hp. at 3800 r.p.m. usually is fitted with 
a bag containing 200 cu. ft. of gas. This gas costs 
about 20 cents, is sufficient for about 20 miles, and 
can be charged into the bag in about 7 min. The sys- 
tem is excellent for vans used in local delivery work 
and in such cases, not only solves the question of fuel 
supply, but shows a saving on running costs. 


Sewage Gas 


A number of municipal authorities utilize as motor 
fuel the gas obtained from the treatment of sewage 
by the activated sludge process. Activated sludge is 
the solid matter produced by aerating sewage, and 
consists of aggregates of micro-organisms in associa- 
tion with the solids produced by the flocculation of 
suspended and colloidal matter in the sewage. Sewage 
gas contains about 70 per cent of methane, the bal- 
ance being mainly carbon dioxide. It has a calorific 
value of approximately 700 B.t.u. per cu. ft. and the 
cost of compressing, including labor and maintenance 

(Turn to page 76, please) 





Conversion of a Lincoln V-12 to producer 

gas. The upper photo shows the control 

panel and the lower photo the air-gas mix- 
ers with hydraulic controls. 
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Vega built 
Flying Fortresses 












Working under a pooling agreement 
with Douglas and Boeing for the manu- 
facture of B-I7E Flying Fortresses, 
Vega is in production of these heavy 
bombers for the Army. The first de- 
livery was made six months ahead of 
schedule. 


(Above) A completed B-17E fuselage 
being moved down the assembly line to 
the next station, 





(Left) A Flying Fortress on the final 
assembly line at the Vega plant. 
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(Above) Six months ago this was 
rolling farmland and by July the 
Fisher Body Division of General 
Motors was shipping powerful all- 
welded M-4 tanks from this gigan- 
tic plant in train-load quantities 


(Below) In America’s newest M-4 
tanks the hard-hitting 75-mm can- 
non is mounted on the turret. 


(Above) Gun ports and hatches of the turrets 
are milied on this imposing battery of ma- 
chines. To facilitate production, Fisher en- 
gineers devised a method, shown in the fore- 
ground, whereby two machines can work on 
one turret simultaneously. As a means of 
utilizing every moment of time, the fixture 
holding the turret is set on a turntable so that 
another turret is fixed in position on one side 
of the table while the other is being milled. 
The table then revolves and work begins on 
the second while the first is removed and an- 
other put into position. 


(Pe eteges 
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Mi-4 All-Welded Tanks 
by Fisher 







(Above) This giant fixture, largest one known 
for the construction of all-welded tanks, was 
designed and built by Fisher Body to speed 
their production. It weighs as much as the 
completed 30-ton tank. It is so powerful that 
it grips the entire tank hull and revolves it in 
a complete circle so that workmen can always 
weld in a downward position no matter what 
portion of the hull they are working on. In 
addition to revolving, the fixture tilts sharply 
lengthwise either upward or downward. 


(Top left) This turn-over fixture revolves 

through a complete circle to permit welders to 

work in a downuard position, which not only 

results in faster welding but also produces bet- 

ter welds. The rear top plate of the tank is 
being welded here. 


(Left) Due to the shortage of vital machine 
tools, Fisher built the vertical boring mills for 
machining the turrets and now is producing 
them in sufficient quantities to supply the 
needs of several other tank builders. A battery 
of the vertical boring mills is shown at the left. 
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A NEW Pratt & Whitney deep hole 
drill sharpening attachment, devel- 
oped to sharpen single-lip drills with 
straight or helical chip grooves, will 
handle drills ranging in diameter from 
5% to 2 in. 

The attachment can be clamped on 
the standard table of a universal cutter 
grinder, or on other grinders of similar 
design. Although it was designed pri- 
marily for sharpening step drills, it 
has provisions for sharpening with 
equal efficiency V-shaped drills, or 
other cutting tools of similar shape. By 
inserting a removable cam roller in one 
of three grooves in a cylindrical cam, 
it is possible to choose the correct cam 
action for any drill retained in the 
hollow spindle. 

Another drill sharpener for drills 
with diameters from 3/16 to % in. is 
also available. 





This Pratt & Whitney deep hole 

drill sharpening attachment is de- 

signed to handle drills ranging in 
diameter from % to 2 in. 





MIEN and MACHINES 


Snyder Hydraulic 
Milling Machine 
designed espe- 
cially for drilling 
oil holes through 
the trunnions of 
a reduction gear 
carrier ring. 


par spaptein the recent announcement 
of a new 865 series of crossed-axis 
gear finishing machines for unusually 
large gears, the Michigan Tool Co., 
Detroit, Mich., has announced the 862 
Series available in two sizes. 

The flexibility of the machines per- 
mits the application of the crossed- 
axis principle of gear finishing to a 
wide range of gear sizes. Gears as 
small as 2% in. in diameter may be 
finished with the 862 Series machines. 
Face widths up to 20 in. can be accom- 
modated on long or large diameter 
shafts, thus avoiding several probable 
errors. 


ESIGNED especially to drill oil holes 
diagonally through the trunnions 
of a reduction gear carrier ring, a new 


The new Mich- 
igan 862 Series 
of gear finishing 
machines em- 
ploying the cross- 
axis principle can 
handle gears as 
small as 2% in. 
in diameter. 
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hydraulic drilling’ machine, built by th 
Snyder Tool & Engineering Co., Detroit, 
is said to effect a production increas: 
of 700 per cent over what could no: 
mally be expected by  customa: 
methods. 

The machine consists of three mai: 
parts—the fixture table and indexin ; 
mechanism, and two,  two-spindle, : 
hydraulically operated drill units. Co: 
stant velocity hydraulic cylinde: 
actuating a Geneva index mechani f 
produce a shockless rotation of the fi 
ture table through 20 positions. T! 
drill spindles are supported by ball 
bearings and are equipped with bushing 
plates with overhanging guide pins. 

The work cycle of the machine is 
semi-automatic. The electrical contro! 
mechanism, mounted at the left rear of 
the machine, includes a tell-tale dial 
which shows the operator at which part 
of the automatic cycle the machine |s 
operating. If a tool should break, er 
if an extremely dull tool is used, the 
machine shuts off automatically. 

Definitely designed for a single p 
pose, the machine is used to drill 20 
0.078-in. holes. Drill finish 
be satisfactorily smooth. 





is said to 


MBODYING several new design fca- 
tures, Model 100 hydraulic extrud- 
ing press, built by the Beatty Machine 
and Manufacturing Co., Hammond, 
Ind., is actuated by a double-acting 
hydraulic cylinder which eliminates ©iit- 
side pull-back cylinders. j ‘ 
The cast-steel material cylinder 15 
lined with a renewable heat-trea!:d, 
pressure-tight iron liner. The com- 


(Turn to page 84, please) 
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NEWS OFf THE INDUSTRY 


Material Shortages 


Hamper War Production 


Lack of Alloy Steels Still a Major Drawback to Output; 
W ood, Other Less Scarce Materials, Find Many New Uses 


Although the conversion of the auto- 
motive industry to war production has 
been practically completed, serious 
material shortages are beginning to 
hamper the output of war equipment 
and some plants have had to curtail 
their operations due to lack of parts 
or material. The situation is particu- 
larly acute as regards alloy steel, cop- 
per, brass, tin, tungsten and aluminum, 
according to the monthly report of the 
WPB Bureau of Industrial Conserva- 
tion. 


In a recent tour of Michigan fac- 
Lieut.-Gen. Wm. S. Knudsen 
suid that the distribution of necessary 
materials to war plants is the main 
problem now facing industry. He 
urged the use of substitutes for vital 
materials wherever possible. He said 
the aluminum allocation was fairly 
well under control but that it is a tre- 
mendous task to distribute other criti- 
cal materials among the nation’s vast 
war industries. 


tories, 


Robert R. Nathan, chairman of the 
WPB Planning Commission, asserted 
recently that raw materials will be the 
bivgest limiting factor in war produc- 
tion. It is too late for major ex- 
pansion of raw material mining and 
processing facilities because the ma- 
ial required for such facilities, like 
el and copper, would be competing 
th vital material needs of weapons 

vehicles for the armed services. 
fact, many war production plants 
reining on a three- and four-shift 

s may have to cut their operations 
ne and two shifts because of ma- 
ial shortages. The nation’s fabri- 
ng capacity has reached the point 
re it exceeds the raw material sup- 
Many new plants have been 
Paced in production in the last six 
iths and other plants are operating 
‘ intensively. In many cases this 
exhausted material — stockpiles 
there is not enough to go around. 
Hence, the resultant curtailment. 
han said the aim of the WPB is 
maintain a balanced program. 
re is no use piling up inventories 
emi-fabricated goods when the end 
pioduet cannot be completed for lack 
°! some other part or parts. 

shortage of alloy steel forced the 
‘Vvrolet Gear & Axle Division of 
neral Motors at Detroit to suspend 
Production early in July. This in turn 
Caused a curtailment in production at 
the Yellow Truck & Coach Mfg. Co., 


( 
G 
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Pontiac, one of the largest producers 
of military trucks. Chevrolet supplies 
Yellow Truck with half its axle re- 
quirements. 

“We believe the shortage may last 
two weeks, possibly four,” said R. J. 
Emmert, Yellow Truck vice president 
and factory manager, in explaining the 
reduction in production to workers 
laid off by the shortage. “Timken-De- 
troit Axle Co. has been supplying part 
of our needs but they also are running 
short. The Quartermaster General’s 
office and other officials in Washington 
are doing all they can to get steel but 
it is being diverted to other uses which 
are considered more vital.” 

In a letter to Donald M. Nelson, 
chairman of WPB, asking that the 
armed forces cease using 2,500,000 tons 
of steel per year for temporary bar- 
racks and warehouses, Walter Reuther, 
director of the General Motors Dept. 
of the UAW-CIO, said that lack of 
steel was causing a “creeping paral- 
ysis” on vital war industry plants. 
Reuther said that GM had announced 

(Turn to page 69, please) 


Simplify Machine 
Tool Specifications 


In a move to eliminate bottlenecks in 
the manufacture of machine tools, the 
WPB recently prohibited the produc- 
tion of machine tools calling for special 
electrical specifications. Issuance of 
the order (L-147) is expected to expe- 
dite increased production through 
simplification of manufacturing specifi- 
cations. Orders placed by the Army, 
Navy, or Maritime Commission for 
their own use, and orders authorized 
by the WPB are exempt. 


To Operate Plants 


United States Rubber Company has 
announced receipt of contracts from 
the War Department for operation of 
two ordnance plants in Wisconsin. This 
brings to six the number of ordnance 
facilities which the company has been 
authorized to operate. Under the vari- 


“ous contracts, the company will make 


ammunition and explosives, and load 
shells. 


Peter S. Steenstrup 


Peter S. Steenstrup, 68, former vice- 
president and general manager of Gen- 
eral Motors Export Corp., died re- 
cently at San Mateo, Cal. He was 
Pacific Coast manager for Buick at the 
time of his death. 





Army’s New %4-Ton Truck 


The 4 by 4 half-ton truck, long a standby 


of the Army’s motorized divisions, will 
eventually be replaced by a new %3%-ton 
model furnished in four body styles: a com- 
mand car, a weapons carrier, a carryall, 
and an ambulance. Designed with many 
parts which are interchangeable with parts 
on the '/2-ton model, the new type incor- 
porates a lower silhouette, a shorter wheel. 
base, and larger tires—9.00-16’s instead of 
7.50-16’s. The wheelbase on the new weapons 
carrier and the command car is 98 in. in 
comparison with 116 in. on the '-ton 
truck, on the carryall—114 instead of 116 in., 
and on the ambulance—121 instead of 123 


in. Although both trucks are driven by the 
same 230-cu. in. engine, the pulling power 
of the 34-ton vehicle has been increased by 
a change in the rear-axle gear ratio. The 
gas tank on the new truck holds 30 gal. com- 
pared with the 25-aal. capacity of the '/2-ton 
model. The truck can be fitted with the 
split-rim type of wheel which permits the 
use of the “‘run-flat’’ or combat-type tires. 
When these tires are shot by bullets, the 
vehicle can still keep going long enough to 
get it out of danger. A cross section of this 
type appeared in the July 15th issue of 
Automotive and Aviation Industries. 
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Business in Brief 


Written by the Guaranty Trust Co., 
New York, Exclusively for Auto- 
MOTIVE AND AVIATION INDUSTRIES 


Somewhat broadened 
general business activity have been 
indicated. The index of The Journal 
of Commerce, without seasonal adjust- 
ment, for the week ended July. 18 
stands provisionally at 124.1 per cent 


fluctuations in 








of the 1927-29 average, as against 

121.8 for the week before, and is only 

half a point below the 1942 peak re- 

corded in January. The seasonally 

adjusted index of The New York 

Times for the week ended July 11 

fell to 127.0 per cent of the estimated 

normal from 129.3 for the preceding 

‘ week. 

Boeing Sea Ranger Department store sales during the 


week ended July 18, as reported by the 
Federal Reserve Board, were 5 per cent 
greater than 


Designed for extended bombing and scouting operations, the Sea Ranger, a new 
long-range experimental flying boat built by the Boeing Aircraft Co., is ex- 


a year ago, as compared 


pected to have a longer range and to carry a heavier bomb load than any Naval with a raged — gis a cent 
° ° - ° shown : ek earlier. For - 
plane now in service. Known as the XPBB-1, the new craft is powered by two nigel phone Me pe - te a chew 
. . . . . « « -9 -] é Ss » ie cen 
Wright Cyclones. Living accommodations for a ten-man crew are provided. ahove the cotresponéing atmeunt in 
1941. 


Railway freight loadings in the week 
ended July 18 totaled 857,067 cars, 0.2 
per cent more than the number for the 








Industry Awaits 


Labor Board Decisions 


Little Steel Verdict Foreshadows Only Token Boost 
for Auto Workers; Sporadic Strikes Quickly Settled 


If the wage stabilization policy of 
the War Labor Board as enunciated in 
the Little Steel case is applied to the 
pending decision in the General Motors 
contract dispute, and similarly to the 
Chrysler and Ford cases, it is doubtful 
if the automotive workers will receive 
anything but a token wage boost. How- 
ever, the Little Steel decision does hold 
the threat to the automotive companies 
of a maintenance of membership clause 
and the checkoff for those members in 
good standing. The UAW-CIO has 
asked for a union shop from both Gen- 
eral Motors and Chrysler and is en- 
deavoring to have Ford retain the dues 
checkoff which became effective in 
August, 1941, under the first UAW- 
CIO contract with the company. 

The 5%4-cents-per-hour (44 cents per 
day instead of the $1 asked) wage in- 
crease granted to the SWOC from the 
four members of Little Steel was based 
on an opinion written by Dr. George W. 
Taylor, of WLB, former GM umpire. 
Between Jan. 1, 1941 and May 1, 1942, 
the cost of living index rose 15 per cent 
compared to a wage increase of 11.8 
per cent during that period for steel 
workers. These workers therefore were 
entitled to a raise of 3.2 cents per hour, 
based on the average wage of $1 per 
hour in the steel industry. However, 
in the interest of equity, Dr. Taylor 
said the steel workers were entitled to 
a further increase of 2.3 cents per hour, 
making the total 5% cents per hour. 
This latter opinion was based on the 
fact that the steel dispute was certified 
to the WLB in February, two and one- 
half months before the president’s mes- 
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sage of April 27 to Congress establish- 
ing a national economic policy. There- 
fore, he said the steel workers were 
caught by a change in rules in the mid- 
dle of the game. He also stated that 
there had been a greater rise in the 
cost of living in steel towns. 

The case for the automotive industry 
was stated by Herman L. Weckler, vice 
president of Chrysler Corp., in repay- 
ing to the union’s 13 contract demands. 
He wrote the WLB, “There can be no 
reasonable basis for increasing the 
wage level of people who already are 
the best paid workers in the whole coun- 
try, and this is true whether the in- 
crease results from a general wage 
increase or through raising rates in 
different classifications. The effect is 
the same, to accelerate the cost-of-liv- 
ing spiral, to widen the differential be- 
tween automobile wages and wages in 
other industries, and to further com- 
plicate the wage and manpower stabil- 
ization programs.” 

The statement also pointed out, “At 
the present time Chrysler Corp. is en- 
gaged practically exclusively in making 
war materials on a great scale for the 
U. S. government as prime contractor. 
or subcontractor. Its war contracts in 
the main contain escalator clauses re- 
lating to wages or are on the basis of 
cost plus a fixed fee. Accordingly, in- 
creases in wages, if this board imposes 
them, must be passed on to the govern- 
ment and the taxpayer.” 

Average hourly earnings for em- 
ployes in 93 manufacturing industries 
during April were $.819, according to 

(Turn to page 64, please) 


preceding week but 4.7 per 
that of a 
EKectric power output rose more that 


cent 
year ago. 


11.4 per cent greater than a 
against a corresponding 
7.9 per cent reported a week earlier 


year age 


as 


ended July 18 averaged 
daily, 56,000 


3,713,400 barrel 


Petroleum Coordinator 

Average daily production of bitumi 
nous coal during the week ended 
11 was 1,817,000 tons, as compared wit! 


News-Record 
that date, 
the comparable 


For the current year t 


1941 figure 
commodity prices for the 
July 17 stood at 108.2 per 
1926 average, against 
preceding week, the 
reached this year 
Member bank reserves 
million during the week 
22, and estimated excess 


week ende 
cent 
108.4 for 
highest 


as 


leve 


ended Jul 


reserves In 


Business 
increased 


million. 
members 


of 


loans 
$25 
the 


above total a 





year earlier. 


below 


seasonally in the same period and was 
excess of 


Crude oil production during the week 


barrels above the figure 
for the preceding week but 129,400 Lar 
rels less than the average output 
recommended by the Office of the 


July 


2,023,000 tons for the week before an: 
1,583,000 tons a vear ago 

Engineering construction contract 
awarded during the week ended Jul 
23 amounted to $148,171,000, or 28 per 
cent less than the corresponding su 
last year, according to Engineerin: 


the total is 61 per cent above 
Professor Fisher's index of wholesa!: 
of the 
the 


rose $i 


creased $230 million to a total of $2,30/ 
reportin: 
million in the 
preceding week and stood $493 millio: 








In 
time ago that three gasoline motor ash « 


New York City it was reported s 


were building for the use of the st 
cleaning department. A recent report 
it that no suitable vehicle could be secu! 
Less attention has been paid to the « 
mercial vehicle in the United State 
automobile manufacturers than in Eng 
where some makers have devoted th 
selves exclusively to the comme! 
vehicle, and others who have gained pr« 
nence as builders of pleasure cars are 
entering the wider field of the truck 
van, the delivery wagon and the omni 
From The Horseless Age, July 30, 19% 
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N' YW it’s aircraft engines where 


sedans “used to grow ...Or plas- 


tics instead of critical metals... or 
welding replacing rivets. The man on 
the assembly line has seen the changes 
king place—one after another. 

One thing, though, hasn’t changed 
-merely “changed over” to war pro- 
cuction, In the Torrington Needle 
hearing, veteran production men rec- 
ognize an old familiar name. For this 


unique bearing is proving its adapta- 
bility anew, in applications where its 
a'vantages mean more today than ever. 

its ease of installation, for example, 


TORRINGTON 
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is cutting assembly time... enabling 
green hands to “catch on” more rapid- 
ly, experienced hands to work with 
the speed and efficiency war produc- 
tion schedules demand. 

Every feature of the Needle Bearing, 
in fact, is filling some vital wartime 
need. Its small size is saving space 
and critical materials; its simplified 
design is eliminating extra parts and 
assembly steps; its low coefficient of 
friction, assuring smooth performance 
... high capacity and efficient lubrica- 
tion, reducing the need for replace 
ment or maintenance attention. 


wong 
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And so it is easy to understand why 
the Torrington Needle Bearing is in 
service today on new assembly lines 
all over America—assembly lines 
geared to production-for-Victory. 

FOR INFORMATION concerning capacilies 
and sizes, send for Catalog No. 107. Or con- 


sult a Torrington engineer. He is 

an expert in adapting the Needle $=% 
Bearing’s unique advantages to 3 > 
specific problems. 7) 
THE TORRINGTON COMPANY 
TORRINGTON, CONN., U.S.A. © Est. 1866 

Mokers of Needle and Ball Bearings 

New York Boston Philadelphia 


Cleveland Seattle Chicago 
Son Francisco Toronto 


Detroit 
Los Angeles 
London, England 


EEDLE BEARING 
filaa uailine need 
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This giant crane, capable of lifting 60,000 Ib. and of travel- 
ling at a speed of 18 mph, has been developed by the 
Army Air Forces at Wright Field, Dayton, Ohio. No mere 


Pig tron Deficit 


Giant Mobile Crane 


Rivals Dearth of Scrap 


WPB Seeks to Step Up Ore Mining, Increase Number of 
Ore Boats, Add 11 Million Tons to Furnace Capacity 


By W. C. Hirsch 

Were it not that the iron and Steel 
Branch of the War Production Board 
had laid so much emphasis on the 
gravity of the scrap supply situation 
in its recommendation that the coun- 
try’s ingot capacity be stepped up from 
the present 88,569,970 tons to approxi- 
mately 100,000,000 tons a year by next 
summer, it would hardly have at- 
tracted the attention which it did. 

The march of events ha; not only 
definitely shelved for the time being all 
consideration of the post-war set-up of 
the steel industry, but the American 
Tron and Steel Institute is also revising 
its capacity ratings, which should nar- 
row the gap between production esti- 
mates ba‘ed on actual wartime per- 
formance and appraisals of potential 
output according to traditional meth- 
ods, thereby eliminating one of the 
causes that have contributed to much 
of the divergence of views on the sub- 
ject of whether steel capacity is or is 
not adequate. 

The Iron and Steel Branch report to 
the War Production Board makes it 
clear that where the shoe really pinches 
is in the supply of steel-making mate- 
ri9l. Much of the prevailing con- 
“usion results from the constant label- 
ing of this phase of the situation as: 
“the scrap problem” or “the scrap 
fomine.” This is misleading because a 
major cause of the trouble seems to be 
the tight supply of pig iron. This the 
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Iron and Steel Branch of the War Pro- 
duction Board would alleviate by step- 
ping up iron ore mining, by adding to 
the fleet of Great Lakes ore carriers, 
and by adding approximately 11 mil- 
lion tons to the country’s blast furnace 
capacity. 

The difficulties that are to be antici- 
pated in connection with the carrying 
out of this program, especially so in 
view of correspondingly ambitious plans 
for increasing steel ingot capacity, are 
that it will take considerable material 
and labor, needed perhaps just as 
urgently in the direct production of 
armament material, and the time fac- 
tor. Considerable risk, of course, is in- 
curred in times like these in carrying 
out any plan not expected to be com- 
pleted before the summer of the follow- 
ing year. 

Aside from the scrap that results 
from steel mill and fabricating plant 
operations, it is impossible to make any 
estimate of what tonnages will be avail- 
able. No one can tell how much more 
can be resurrected from automobile 
grave-yards or what tonnage of farm 
scrap will be available next year, when 
conservation and reconditioning may be 
expected to keep many an implement, 
that in more serene days would have 
been scrapped, operating. 

It is possible, however, to calculate 
the yield of additienal iron ore mines 
and the output of additional blast fur- 

(Please turn to page 69) 
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overgrown tow truck, the crane, driven by a rear-mounte:d 
engine, is shown lifting a Consolidated B-24 bomber. It i- 
expected to be especially useful in cleaning up wreckage. 


Committee Studies 
Rubber Conservation 


Standard classifications, specific: 
tions, and for both natural and 
synthetic rubbers are being set up by 
# joint committee of the SAF and the 
ASTM. Interest is now centered in 
rubber for automotive and aeronautical 
other than tires. Thus far 
the committee has reduced from several 
hundred to less than 100 the number ot 
rubber compounds. It is believed that 
the new calssifications will allow man- 
ufacturers to rubber and _ to 
make substitutions when a shortage « 
a particular type appears. 


tests 


purposes 


conserve 


CALENDAR 





Conventions and Meetings 


SAK West Coast Transportation and 
Maintenance Meeting, Los Angeles 
Aug. 20-22 
National Petroleum: Association, Atlan 
tic City, Annual Mtg Sept. 16-' 
SAI National Aircraft & VProduction 
Mtg. Los Angetes . Oet 
Natl. Safety Council, Chicago, Annual 
i aie een Oct 
Nath Metal Congress & Exposition, 
Cleveland sacs ; eoet. 22 
American Welding Society, Detroit, An- 


ee ee rere re Ce Oct 


nual 
American 
War Production Conference, Spring- 


Society of 


Rott, Maes. ni cciccccrccrerns de. 
SAE National Fuels & Lubricants Mtg., 
2 piaaceenalediecerea Oct. 22 
Natl Lubricating Grease Inst New 
Orleans, Annual Mtg. ....... Oct. 25 
Natl. Industrial Chemical Conf. & Ex- 
position, CRICAEO ......<0« .Nov. 17- 
American Petroleum Inst., Annual 
DE. SORICRBO 66.5.5 550 0:50:00 000 cee Oe 


SAE War Production-Engineering Mtg., 
NEE, iin ade bo caiwraeiceratele a am ae Ore Jan. 11-) 
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; W. Howe was ahead of his time, 
and so are you, when your plant is equipped 
with modern Jones & Lamson Turret 


Lathes. 


Modern Jones & Lamson Turret Lathes 
are ahead of the times in many ways. Into 
these new machines have been built ample 
reserves of speed, rigidity and useful power 
to enable you to take full advantage of 


every improvement in hard alloy cutting 


TA Jones & Lam- 
son Saddle Type 
Universal Turret 
Lathe with stand- 
ard chucking 
equipment. 
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MACHINE COMPANY 
Springfield, Vermont, U.S. A. 


MANUFACTURERS OF: RAM & SADDLE TYPE UNIVERSAL TURRET LATHES 
LATHES . 





fs dime and Jo are you . 


. - AUTOMATIC THREAD GRINDING MACHINES .. 
THREADING DIES AND CHASERS 


tools — available today or liable to become 
available in the immediate future. 

Thus Jones & Lamson Turret Lathes can 
help you meet the urgent demands of im- 
mediate wartime production and still be 


available to help you in the hard years that 
lie ahead. 


Among other reasons, this is why it pays 
to put your production problems up to 
Jones & Lamson. Write today, inclosing 
blueprints and ask for illustrated catalogs. 


PROFIT PRODUCING 
MACHINE TOOLS 


- COMPARATORS ... 
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Strong, accurate, uni- 
form and completely 
dependable, HOLTITE 
fastenings and _ parts, 
regular and Special, are 
precision-made to avia- 
tion requirements and 
government __ specifica- 
tions. On your next or- 
der specify HOLTITE 
time-saving, rugged 
fastenings. 


Our Engineering and 
Technical Staffs invite 
inquiries on all fasten- 
ing problems. 
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Chrysler Marine Propulsion 
Unit 


The Chrysler Division of the Chrysler 
Corp. is now in production of this new- 
type marine propulsion unit which can 
be attached to any flat bottom carrier. 
Once in place, the unit becomes an 
integral part of the barge. In the pho- 
tograph are shown two units towing a 
heavily-loaded steel barge during a test. 


Order Inventory of 


New Commercial Vehicles 


A country-wide inventory of new 
commercial motor vehicles has _ been 
ordered by the War Production Board 
in an effort to tighten the rationing 
program that began March 9. A short 
age of certain types of trucks and th 
increasing demands of the Army and 
the Navy make it imperative to dete) 
mine the location and type of every new 
commercial vehicle in the country 
The inventory, ordered under Supple 
mentary General Conservation Orde) 
M-100-A, will be compiled by WPB’ 
New Commercial Vehicle’ Inventor) 
Unit, located at 200 Varick Street, New 
York City. 

Since March 9, a total of 55,55! 
vehicles in all categories has been r« 
leased for the use of civilians and 
holders of Government Exemption Pe) 
mits. During this period civilians 1 
ceived 5048 light, 12,848 medium, and 
4511 heavy trucks, 3141 trailers, an 
446 miscellaneous’ vehicles; GE!’ 
holders received 9299 light, 12,282 m« 
dium, and 3744 heavy trucks, 108 
trailers, and 3194 miscellaneous veh 
cles (station wagons, ambulances, an 
hearses.) 


ADVERTISInG 





Incorporation of Kircher, Lytle, Heltc: 
and Collett, Inc., to handle all types of a: 
vertising and promotion service was a 
nounced recently. The officers are: 
Horace Lytle, president; Ralf C. Kirche’, 
vice president; Carter B. Helton, treasur 
and business manager; and Robert Collet, 
secretary. 

Harry Mitchell, formerly vice-preside 
of -J. Stirling Getchell, Inc., and manag 
of the Detroit office, where he directed tl * 
Plymouth and De Soto accounts, has joins ! 
the Chicago office of J. Walter Thomps: = 
Co. as an account executive. 
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“VY 7HAT’S more important, two 
VY tool steels can cut twice as 
/ as one, and speed is the prime 
wency in war production. 
Sut there are ways of increasing 
‘oduction beside installing more 
dern types of machine tools. A 
tter tool steel, or one better suited 
an individual job, can materially 
speed up the work your existing 
juipment is capable of doing. 
Take the case of a big Detroit 
ant, using DBL High Speed Tool 


® 
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Bits instead of a high-tungsten va- 
riety, machining castings of X-1340 
steel with a surface hardness of 33 
Rockwell C, and a subsurface hard- 
ness of 26-28C. The DBL Tool Bits 
showed 30% increase in work done 
between grinds, running at 166 
RPM against a previous speed of 
100 RPM. 

Our Service Staff is ready to help 
you team up tool steels with your 
production jobs, for more work 


done per machine. They'll show 


Wo TOOL STEELS CAN CUT AS CHEAPLY AS ONE 


you the best a/ternate steels, too, as 


a precaution in keeping the lines 
moving. 


Allegheny Ludlum 


GENERAL OFFICES: PITTSBURGH, PENNSYLVANIA 
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Seeks Permission to 


Retread Workers’ Tires 


Ford Motor Co. has asked the War 
Production Board for permission to re- 
tread the tires on the automobiles 
owned by the company’s 110,000 work- 
ers with Thiokol, according to Charles 
E. Sorensen, vice-president and gen- 
eral manager. Ford chemists and tire 
experts tried out all kinds of synthetic 
rubbers, rubber substitutes and _ re- 
claimed rubber before deciding upon 
Thiokol as the best material for keep- 
ing the vehicles of the company’s essen- 
tial war workers in operation. 

Ford would set up the equipment for 
the manufacture of Thiokol in the tire 
factory at the Rouge plant, utilizing 
tanks and vats made of wood or con- 
crete and salvaged metal equipment in 
order not to draw upon critical mate- 
rials. Thiokol is a polysulfide rubber 
made from sulphur, salt, and natural 
gas. The Thiokol Corp., of Trenton, 
N. J., holds the basic patents, but the 
Dow Chemical Co., of Midland, Mich., is 
licensed to make Thiokol commercially. 
Dow is completing a pilot plant at Mid- 
land for the manufacture of Thiokol 
for retreads, with eventual expansion 
of facilities there. 

Ford plans to use two pounds of 
Thiokol per tire, which would give a 
tread one-tenth of an inch thick. This 
would be good for 4000 to 5000 miles 
of moderate driving at speeds below 
40 m.p.h. Workers’ tires would be in- 
spected periodically and a retread ap- 
plied as soon as the fabric began to 
show on the tires. Ford proposes to 
offer the plan, process, and methods to 
all of U. S. war industry if the govern- 
ment approves. Retreading would be 
done in Ford’s tire factory. 


Howard D. Colman 


Howard D. Colman, president of the 
Barber-Colman Co., Rockford, IIl., died 
as the result of an accident late last 
month. 
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Portable 
X-Ray Unit 


Certainly no time 
is lost in the in- 
spection of air- 


eraft for. struc- 
tural defects 
when this _ port- 


able X-ray unit 
goes to work. De- 
signed at the 
Lockheed Aircraft 
Corp. plant in 
Burbank, Cal., by 
Tom Triplett of 
Triplett & Bar- 
ton, the unit may 
be taken right 
onto the field. A 
darkroom, part of 
the outfit, permits 
speedy develop- 
ment of plates. 





John Senn has been appointed assistant 
advertising manager of The Perfect Circle 
Companies, replacing Stanley Murray, who 
has been made purchasing agent of the 
Hagerstown plant. 

Harry L. Wise, formerly sales engineer 


with Vickers, Inc., has been appointed 
president and general manager of Hydrau 
lic Machinery, Inc. 

H. B. (Ben) Orr has been elected vice- 
president in charge of sales of Universal 
Products Co., Inc., and G. E. Dunn made 
chief engineer in charge of all designs and 
applications of Universal Joints. 

Joseph A. Elwood, until recently factory 
manager of the Hydraulic Division of the 
Sundstrand Machine Tool Co., has been 
appointed general works manager of the 
George Gorton Machine Co. 

Cc. D. Manning, executive assistant to 
the president, has been appointed general 
sales manager of the Kellogg Switchboard 


(Please turn to page 62) 


Resin-Bonded 
Test Prop 


Compreg wood 
propeller blades, 
manufactured by 
the Cam field Mfg. 
Co., Grand Haven, 
Mich., are formed 
in heated steel 
dies from layers 
of maple impreg- 
nated with a 
phenol formalde- 
hyde resin. The 
finished product, 
with the density 
of a molded resin, 
is said to resist 
favorably = all 
changes in atmos- 
pheriec conditions. 
The propeller 
shown in the pho- 
tograph is a 
standard Camfield 
adjustable - pitch 
testing propeller. 


PUBLICATIONS 


A new edition of the Federal-Mogu 
Engine Bearing Service Manual has ju: 
been published by Federal-Mogul Cory; 
The revised manual contains 90 pages anu 
gives more thorough coverage of its sub 
ject. New sections of considerable valu 
to service men have also been added.* 

Cincinnati Milling and Grinding M: 
chines, Inc., has issued a complete manua 
M-1084, on the lubrication of Cincinna 
milling, grinding, broaching, and lapping 
machines. * 

The Williams Gauge Co. has issued Cat 
log No. 142 describing and illustrating 
line of power plant equipment. It contai: 
technical data on pump valves, wat 
guuges, steam pump governors, Bauer 
cocks, ete.* 

A folder on the new Littlefuse Beryllium 
Copper Fuse Clips and Screw Terminais 
has just been issued by Littlefuse, Inc t 
contains general and technical informati: 
and illustrations of the clips and. scr 
terminals.* 

Super Sight is the subject of a four-page 
catalog released by the sover-Campl 
Co. It tells how this product combin: 
magnification and properly directed light 
und is adapted to close inspection, fine a 
sembly, and precision machining.* 

A data sheet on taper splines has been 
issued by Barber-Coleman Co. It is No 

McKenna Metals Co. has just issued a 
new catalog—42V—covering specificatio: 
and prices of Kennametal steel-cutting car- 
bide tools and blanks. It is well illustrated 
contains a visual index and information 


the selection and design of tools and 
blanks, chip breakers, ete.* 
A new data sheet giving descriptions and 


characteristics of Erie Suppressors has been 
issued by Erie Resister Corp. Charts sh: 
ing Suppression efficiency and life tests are 
included.* 

Durez Plastics is the title of an 8-p 
folder by Durez Plastics & Chemicals, Il 
It gives the complete story of the manuf 
turing process from the raw materials to 
finished products and is written in 1 
technical style.* 

The Di-Acro System of Metal Duplication 
Without Dies is the title of a booklet by 
O'Neil-Irwin Mfg. Co. It is well illustrated 


(Please turn to page 60) 
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19 PLACES TO GET A 50% SAVING 
IN ASSEMBLY TIME 


To back up your industry with a continu- 
ously plentiful supply of one of your most- 
in-demand items, a total of 19 screw manu- 
facturers have been equipped to produce 
time saving, trouble-saving Phillips Re- 
cessed Head Screws. 


“4 


Tremendous manufacturing Capacity... 
nationwide distribution . . . are augmented 
by a corps of 150 sales engineers, qualified 
to help you get the most from Phillips. In 
the average case, they can show you how to 
save 50°, in assembly time — eliminate 
operations, prevent accidents, eliminate 
burrs, get stronger fastenings. 


The shape, taper and depth of the Phillips 
recess were determined after thousands of 
tests. The drivers maximum turning power 
is utilized without sacrifice of strength in 
the screw head... without danger of shear- 
ing the metal or breaking the bit. That’s 
why the majority of units turned out by 
leading aviation and automotive concerns 
are Phillips-assembled. 


Phillips Recessed Head Screws 


WOOD SCREWS - MACHINE SCREWS - SHEET METAL SCREWS - STOVE BOLTS - SPECIAL THREAD CUTTING SCREWS - SCREWS WITH LOCK WASHERS 








Order stronger, cost-cutting Phillips from any of these sources 








American Screw Co., Providence, R. 1. New England Screw Co., Keene, N.H. 


The Bristol Co., Waterbury, Conn. The Charles Parker Co., Meriden, Conn. 
Central Screw Co., Chicago, Ill. Parker-Kalon Corp., New York, N.Y. 
Chandler Products Corp., Cleveland, Ohio Pawtucket Screw Co., Pawtucket, R. . 


Continental Screw Co., New Bedford, Mass. Pheoll Manufacturing Co., Chica > 

The Corbin Screw Corp., New Britain, Conn. Russell, Burdsall & Ward Bolt & Nut Co., ae Chester, N.Y. 

International Screw Co., Detroit, Mich. Scovill Manufacturing Co., Waterbury, Conn 

The Lamson & Sessions Co., Cleveland, Ohio Shakeproof Inc., Chicago, i. 

The National Screw & Mfg. Co., Cleveland, Ohio The Southington Hardware Mfg. Co., Southington, Conn. 
Whitney Screw Corp., Nashua, N.H. 
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Trailer for Airframe Parts 


The Ford Motor Co. has adopted this 
y/ type of trailer to carry airframe parts 
p from Willow Run to assembly plants 
on the Southwest. The giant trailer is 
63 ft. 6 in. long, 8 ft. to 10 in. wide, 
and 12 ft. 6 in. high. Overall length 
with the tractor is 72 ft. 7 in. The 
trailer weighs 22,000 Ib.. the tractor, 


TO SERVE OUR 9300 Ib. The trailer is designed to hold 


the complete wing and fuselage = sec- 

tions for B-24 Consolidated bombers. 

CUSTOMERS Two trailers accommodate a complete 

bomber airframe, except the motors. 
@ Wartime conversion of automotive plants 


found The Dolve Valve Company already con- 
verted to the same program. 


Tubeless Tire 
Announced by Goodrich 


Invention of a heavy-vehicle tubeless 
tire was announced recently by The 
B. F. Goodrich Co. The use of a spec- 
ially-designed locking member’ which 
retains the air in the casing is said to 
be the secret of the new development, 
which saves approximately seven per 
cent of the ruber used in the conven- 
tional casing, tube, and flap ensemble. 
Further details have been withheld. 


As an established supplier under the old order 
we still consider the automotive industry a nat- 
ural market. Whenever priority conditions or 
schedules permit, we shall find ourselves doing 
business with many an old customer. 


Ca as 
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(Continued from page 58) 


and contains a complete outline of the 
Acro system.* 





DOLE J. l.Case Co. has issued an attra ve 
booklet on old wood engravings It ! 
PRIMERS tains illustrations of gas engines, thre: rs, 





saw mills, ete., and can be secured by) 
ing to the company at Racine, Wis 





a riya American Lava Corp. has issued in book 
1-METAL let form a reprint of an article on ce! ic 
THERMOSTATS oe Sn high-frequency insulators.* 

tadial Drill Presses Are Meeting T° 's 
Industrial Demands, is the title of a er 
by Walker-Turner Co. It gives inforn nl, 
illustrates and gives specifications « ts 
models RD1170 and RD1175-J. Another d- 
er describes, illustrates and gives spe: A= 
tions for the Walker-Turner 1100 es 

20-inch drill presses.* 
Catalog No 16 describing South nd 
16-inch precision lathes has just bee is- 
sued by South Bend Lathe Works ‘he 


| catalog is illustrated and gives inf a- 

tion on its 16-inch toolroom lathes ind 
16-in quick change gear ltathes.* 

*QObtainable through editorial «dd: t- 

| 

| 


THE DOLE VALVE COMPANY, 1901-1941 Carroll Ave., Chicago, HI. ment, AUTOMOTIVE and AVIATION. 1s °'S- 
TRIES.- Address: Chestnut and 56tI US. 
PHILADELPHIA . DETROIT . LOS ANGELES Shaadshtiia. Please aive date of tev ™ 


which literature was listed. 
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... FITCHBURG 


OFFERS SPECIAL ADVANTAGES 
IN MASS PRODUCTION 





This Fitchburg special Chucking Grinder with a 24” x 3%” face wheel. A hydraulic form trueing 
heavy duty headstock, is designed for grinding the device is mounted on the wheelhead. 
ojive of armour piercing shells. The wheelhead is To operate this machine the operator places 
a Fitchburg Standard Bowgage Unit carrying a the shell in the open jaw chuck, then, by pushing 


a ball lever forward, closes the chuck, clamping 


















the work piece at a definite distance from the 
bottom of the shell. To start the work rotation, 
operator depresses the long lever and pushes the 
button to start the automatic grinding cycle, 
When installing special precision grinding 
equipment, it is well to remember that the 
Fitchburg Bowgage Grinding Wheelhead is a 
standard unit. It can be remounted on standard 
machines, or on new special bases, for operations 
other than: the one originally specified. This 


feature protects your investment. 





... Write today 
for folder giving 


complete details. 





URG GRINDING MACHINE CORP. 


FITCHBURG, MASSACHUSETTS, U.S.A. 


Manufacturers of — Bowgage Wheelhead Units, Multiple Precision Grinding Units, Spline Grinders, 
Cylindrical Grinders, Gear Grinders, Bath Full Universal Grinders and Special Purpose Grinders. 
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(Continued from page d8) 
& Supply Co., and Robert M. Kalb, 
viously assistant chief engineer, 
named chief engineer. 

Cc. W. Meyers, assistant manager of the 
metallurgical department since 1937, has 
been appoihted special representative in the 
aviation field with the manufacturer's 
products division of the sales department 
of American Steel & Wire Co. 

Fred S. Carpenter has been appointed 
general manager of the tire division of 
U. S. Rubber Co., succeeding Emmet Shea- 
han, who recently was named assistant to 


pre- 
has been 


the president. Woward N. Hawkes his 
been made assistant general manager of 
the tire division. G. R. McNear, formerly 


in the New York office, becomes factory 
manager of the Detroit tire plant, succeed- 
ing C. L. Moody, who has been named fac- 
tory manager of one of the company’s 
Canadian plants. W. C. Manville has been 
appointed manager of the field engineering 
and service department, succeeding S. P. 
Thacher, who recently was made chief of 


the rubber conservation section of the 
Army & Navy Munitions Board. 
Harland F. Leathers, New York attor- 


ney, has been appointed chief legal counsel 
of the passenger automobile rationing 
branch of OPA. He recently has served as 
assistant chief counsel of the tire rationing 
branch. 

A. W. Herrington, president of Marmon- 
Herrington, Inc., and president of the SAF, 
has been elected to a three-year term as 
a director of the American Society of Mili- 
tary Engineers. 

Walter F. Wright, of Cleveland, has been 
named liaison officer between the Automo- 
tive Branch and Detroit regional offices of 
the War Production Board and the WPB 
office in Washington. Wright has been as- 
sociated with the automotive industry since 
1914, serving in an executive capacity with 
Wilivs-Overland, Graham-Paige and Hou- 
daille- Hershey, 

Frederick C. Horner, on leave as assis- 
tant to the chairman of General Motors 
Corp. on transportation matters, has re- 
signed his position to give his full time to 
the office of chief of the Highway Trans- 
portation Division, Transportation Service, 
Services of Supply, of the War Department. 
He had been on leave of absence since last 
February. 

Worthing H. Stone has been promoted to 
assistant advertising manager of The Tim- 
ken Roller Bearing Co. and is to be in 
charge of advertising for the railroad, farm 
implement. automotive and rock bit divi- 
sions of the company. S. L. Huffman has 
been advanced to manager of the news 
bureau. 

Howard M. Dawson, formerly of the De- 
troit office, is now in charge of the Export 
Department of the Jessop Steel Co., with 
headquarters in New York. Fred Jessop 
Wood has taken over Mr. Dawson's former 
duties. 

Edwin C. Beck, service engineer for the 


Replacement Division, has been appointed 
Detroit representative for the Original 
Equipment Ring Division of the Sealed 


Power Corp. 

Douglas B. Rader, designer and advertis- 
ing consultant, has been named director of 
advertising for the Lindberg Engineering 
Co. He replaces R. C. Onan, who was made 
district sales manager in Milwaukee. 
Robert S. Aitchison of the advertising de- 
partment has been appointed sales promo- 
tion manager. 

Dan C. Hungerford has resigned as vice 


president and director of the Elastic Stop 
Nut Corp. ; 
C. Grannis Bonner has been elected 


treasurer of Pomona Pump Co. He re- 
lieves Donald C, McKenna, vice president, 
and former treasurer, who will devote full 
time to the production activities of the 
company. 
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Ira J. Snader, division manager of the 
Republic Aircraft Products Division of The 
Aviation Corp., has been made vice presi- 
dent of manufacturing of the Corporation. 
He will be succeeded at Republie by Ster- 
ling B. Withington, formerly general man- 
ager of the Brunswick-Balke-Collender Co. 

David G. Fleet, assistant 
ger of Consolidated Aircraft, 
pointed executive vice 
Aircraft Inc. 

P. E. Chance, 


general 
has 
president 


mana- 
been ap- 
of Vultee 


general manager of 
Brake Lining Manufacturers’ Assn., 
was called by the U. S. Army 
the Motor Transport Corps. 
the Association Office 
by the secretary. 


It Still Takes 
Repair Parts 


(Continued from page 18) 


the 
Ine., 
to serve in 
The affairs of 
will be carried on 


tion will be made available for passen- 


ger tire use. If more than 75 per cent : 


is released, or if expansion of projected 
capacities occurs, Thiokol can be sub- 
stituted for the stated requirements of 
reclaimed rubber on the basis of 100 
tons of Thiokol for each 80 tons of 
reclaim, and Butyl can be substituted 
in the ratio of 100 tons of Butyl for 
each 140 tons of reclaim. 

In the reclaimed rubber tonnage of 
97,420 long tons is included 30,000 long 
tons that has been allocated for recaps 
on the basis of the present ruling. A 
substantial amount of reclaimed rubber 
also would be made from old tires 
which the recipients of new tires would 
be required to turn in as scrap. Up to 
July 10, 1942, the tire companies esti- 
mate that 536,000 long tons of rubber 
scrap have been collected and that 747,- 
000 long tons will be collectible during 
the next two years, making a total of 
1,283,000 long tons. The annual re- 
claimed rubber plant capacity of the 
country is 350,000 long tons. With di- 
rect and indirect military and civilian 
requirements estimated to be from 282,- 
000 to 305,000 long tons for the one- 
year period after July 1, 1942, the 
surplus plant capacity for the year 
ending June 30, 1943, would be 68,000 
to 45,000 long tons of reclaimed rubber. 

Due to the heavy demand for tires 
that has built up during the past few 
months, the present tire rationing pro- 
cedure would have to be continued, but 
the plan would involve moderate 
changes in the present Class A and 
Class B groups, and all other car own- 
ers would be included in a new Class C 
group. This new class, representing 
almost 23,000,000 cars, would be able 
to get new or recapped tires made of 
reclaimed rubber or of such materials 
as Thiokol or Butyl, production of 
which is being increased. As at present, 
recapping would be compulsory for all 
applicants regardless of which group 
they fall in, except where old tires can- 
not be recapped and where no revapped 
tires or recappable carcasses are avail- 
able for purchase. Separate ration 
quotas should be established monthly 
for classes A, B and C and certificates 
issued by the ration boards, the plan 
recommends. 





CENSORED 


An _ exclusive feature prepared by 
M. W. Bourbon, special correspon- 
dent of AUTOMOTIVE and AVIATION 
Inpustries in Great Britain. 


With innumerable cars now laid up 
for the duration of the war, and with 
recollection of trouble experienced 
after the last war, owing to the rust- 
ing and scaling of the inside of gaso- 
line tanks of the comparatively few 
cars that had been out of use for two 
or three years, a nation-wide epidemic 
of this trouble is anticipated after the 
end of the present war some 
method or means of preventing it is 
conceived and applied. 


unless 


* * * 

The military authorities do not 
favor the use of producer gas as a 
fuel for Army trucks. They have in- 
vestigated possibilities in this connec- 
tion but in view of the “serious dis- 
advantages compared with gasoline” 
it was decided not to adopt it, s.tid 
Lord Croft, Under-Secretary of War 


in answer to a question in Parliament 


* . * 
Automobile 

have agreed to 
reduction in premium rates for pas- 
senger during the remainder of 
the war period, in view of the reduced 
risk of owing to the greatly 
reduced number of vehicles on the 
roads, especially since the 


insurance 
make a 20 


companies 
per vent 
cars 


accident 


basic paso 


line ration was withdrawn 
* . oA 
To secure more efficient) production 


among sub-contractors on Government 
work, a great many small engineering 
firms hitherto operating independently 
are to be This implies 
among unified manage 
ment, distribution of 
chine skilled workers 
in many the merging of 
undertakings under one roof. A sur 
vey has shown that at present 67 per 
cent of the engineering plants of the 
country employ fewer than 50 worker 
while 30 per cent, 
on war work, 
employees. 


“concentrated,” 
other things, 
the better 
tools and 


ma 
and 


cases 


several 


including garage 
have fewer than 1! 


7 + * 


The London Passenger 
Board (operators of 
and the Underground and_ District 
railroad systems) has arranged t 
equip 800 with producer gz 
plants, thereby saving 7 million «al 
lons of gasoline per annum, it i 
estimated. The plant adopted is 
trailer unit developed by chief enzi 
neer Morrison of the Eastern Nationa 
Omnibus Co, Cylinder bores are bein 
enlarged 


Transport 


London's pus 


buses 


and compression ratio it 
creased from 5:1 to 8:1; these a 
terations are said to reduce the pow+ 
loss relative to gasoline from arow 
50 per cent to 30 per cent. 
* * * 

Under the new tire rationil 
scheme close watch will be kept 
prevent tires, truck tires particular! 
from being used “wastefully.”.. Wh 


this means was explained by a Di\ 
sional Officer of the Ministry of Su 


ply in a talk to truck operators. |! 
said that operators who ran_ the 
tires to destruction and so made 1 
treading impossible, and those whi 


records indicated persistant overloa: 
ing, neglect of inflation pressure, n 
alinement of wheels and so on wot 
run the risk of having their oper 
ing permit withdrawn and their ve! 
cles requisitioned. 
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Material Shortages 
(Continued from page 49) 


the closing of the Chevrolet plant at 
lint until Aug. 10 because of lack 
steel and that tank and truck plants 
the Detroit area may be forced to 
ut down because of the steel short- 
ave. A former automotive plant mak- 
ng guns has had to curtail production 
for lack of steel. A machine gun fac- 
ory has had to suspend operations in 
some departments on account of the 
tizht steel situation, then run those 
departments overtime to catch up when 
the material arrived. 

Chere is an important 
the alloy steel shortage. From 7 per 
cent of the nation’s steel production 
devoted to alloy steel in a normal year, 
the percentage will increase ultimately 
to 20 per cent of the nation’s steel 
capacity under the stress of war-time 
output. In order to ease the material 
situation on such alloying elements as 
chromium, tungsten, nickel, vanadium 
and molybdenum, 16 N. E. (National 
Emergency) steels have been developed 
by metallurgists of the iron and steel 
industry. These N. E. steels are de- 
signed to achieve maximum utilization 
f the available alloying elements. 


reason for 


0 


he armed services are developing 
substitutes to bring about the saving 


of critical materials. The Quarter- 
master Corps recently shifted the 
specifications on Army cargo truck 


bodies from steel to wood in order to 
effect an annual saving of 275,000 tons 
of steel. Half of the cargo truck 
bodies now are being made of wood 
and by September the conversion will 
be completed. 


This necessarily has 
made a change in productive facilities, 
With former manufacturers of auto 


t! 


Ca 


rs, store fixtures, furniture radio 
nets and refrigerators among the 
ibeontractors now producing truck 
0) for the automotive companies 
th are prime contractors for 


50 


army 


the tank production program, cast 
has been substituted in certain 
where there is low stress, with 
ultant saving in cast steel. 

ther shift in material, however, 


hi icreased the demands of war in- 
d y for steel. This was the recent 
an’ ouncement by Secretary of War 
St.-son that the War Dept. has ap- 
p the use of steel in place of 
br in shell cases, following a year 
ol xperiments. This will conserve 
co which is vitally needed else- 
wi in the war program. More than 
30 ‘canufacturers of artillery cartridge 
ca are now making the change- 
ove Buick Motor Division of Gen- 
erai Motors is among the companies 
tha! will make steel shell cases. Cap- 
\talizing upon automotive experience in 
the deep drawing of steel, Buick has 
veloped a method for drawing and 
eal 


treating the casings to insure 
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proper grain flow of the steel and pro- 
duce the required yield and tensile 
strength. 

To meet the huge demands of the 
war program for scrap metal, the 
Automotive Council for War Produc- 
tion has announced the first results of 
an industry-wide campaign to step up 
metal salvage in the automobile plants. 
In June the automotive plants shipped 
101,900 tons of scrap to the mills, of 
which 97,500 tons were iron and steel. 
This does not include the scrap totals 
from companies like Ford which pos- 
sess their own smelting facilities. 
About 10 per cent of the metal sal- 
vaged was in the form of obsolete 
tools, dies, machinery, and equipment. 
General Motors provided 40,631 tons 
of the scrap metal total from its 90 
plants. Ferrous metals accounted for 
95 per cent of that total. About 4200 
tons of the iron and steel scrap came 
from discarded tools, dies, and ma- 
chinery. 

From past production of the auto- 
motive industry the steel mills are re- 
ceiving even more scrap. This is in 
the form of junked automobiles. Dur- 
ing June the automobile graveyard 
section of the WPB_ Conservation 
Branch produced 453,768 tons of scrap 


metal. This is more than 300,000 tons 
above the 1941 monthly average but 
it is not enough. An official of the 


WPB recently announced that the gov- 
ernment would requisition from junk 
dealers automobiles which remain in 
disrepair for over 60 days. 

Some of the biggest war-time users 
of steel are the tank manufacturers 
with their 12-, 14-, and 30-ton jugger- 
nauts. The Fisher Body Division of 
GM is now producing M-4 medium 
tanks in a new plant near Flint in 
train-load quantities. Ground for the 
plant only was broken last January. 
The first test model was turned out 
in 47 days in a former Fisher Body 
automotive plant but now the produc- 
tion is on a volume basis. The M-4, 
an all-welded model that is successor 
to the all-riveted M-3, has increased 
firepower and carries the 75-mm gun 
in a more maneuverable position in a 
turret that revolves a complete 360 de- 
grees. 

Chrysler Corp., the first automotive 
company to enter the manufacture of 
tanks, also has changed over to the 
1943 (M-4) model of the medium tank. 
In announcing the change recently, 
E. J. Hunt, general manager of the 
government-owned arsenal, said that it 
originally had been planned to make al- 
most the entire tank, except the engine, 
at the arsenal. But increased produc- 
tion schedules since Pearl Harbor have 
made it necessary to double the size of 
the arsenal and also to use more than 
1 million sq ft of space in other Chrys- 
ler plants for making parts and subas- 
semblies and the multi-bank power 
plants composed of five Chrysler auto- 
motive engines. Chrysler has 30 ma- 
jor war contracts, including bomber 
subassemblies, anti-aircraft guns, 


Dodge army trucks, shell forgings, na- 
val pontoons, airplane engines, and 
bullets. 

Ford Motor Co., which has 22 ma- 
jor war contracts, will do an annual 
business of $2 billion when it reaches 
its war peak, according to President 
Edsel Ford. Among the war products 
being made are tanks, fire control in- 
struments, combat vehicles, tank en- 
gines, Pratt & Whitney airplane en- 
gines, jeeps, and, of course, bombers, 
which Ford compares to the production 
of automobile bodies. 

With the current discussion about 
the feasibility of making huge flying 
boats for transport purposes in ship- 
yards to be converted for the purpose, 
it may have been overlooked that Nash- 
Kelvinator Corp. already has _ con- 
tracted to make a similar type of air- 
craft for the Navy for cargo carrying. 
Nash is bzilding a plant in New Or- 
leans for this project, while parts and 
subassemblies will be made at Nash 
plants in Wisconsin and Michigan. The 
flying boat to be manufactured is 
practically a duplicate of the Excali- 
bur, which was designed and built by 
Vought-Sikorsky at Bridgeport, Conn., 
for American Export Airlines to be 
used in transatlantic service. This 
plane is powered by four 1200-hp Pratt 
& Whitney engines and has a top 
speed of 235 mph. 


Pig Iron Deficit 


(Continued from page 52) 


naces. The attitude of the War Pro- 
duction Board’s Steel Branch is ap- 
parently that in recommending in- 
creased pig iron capacity they are 
dealing with knowable figures, while 
the extent of scrap that will be avail- 


able is decidedly today’s unknown 
quantity in calculating future steel 
supply. 


In this connection it is interesting to 
note that uniform instructions covering 
the conservation and reclamation of all 
forms of industrial salvage are to be 
issued in the near future by a techni- 
cal advisory board set up in the Indus- 
trial Salvage Section of the War Pro- 
duction Board. 

The Office of Price Administration 
has authorized the Metals Reserve 
Company to sell new nickel anodes at 
a price not exceeding 46 cents per 
pound, f.o.b. present location of mate- 
rial. This is expected to make con- 
siderable frozen nickel available for 
the making of nickel steel as well as 
for nickel-plating of highest rated 
products. 


Another Variety 


Production of airplane parts from 
plastic bonded plywood soon will be 
added to the wartime work of the H. J. 
Heinz Co., Pittsburgh, Pa., prominent 
canners producing especially prepared 
rations for the armed forces. 
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Automotive companies are cooperat- 
ing with the War Production Board in 
the campaign for scrap metal salvage 
to keep the nation’s blast furnaces and 
smelters in full operation during the 
war emergency. More than 350 com- 
panies had appointed salvage authori- 
ties by early July in the industry pro- 
gram launched June 15 under the di- 
rection of the Automotive Council for 
War Production and the Industrial Sal- 
vage Section of WPB. 

Hudson Motor Car Co. recently con- 
signed 300 tons of obsolete automotive 
machinery to the scrap heap. Hudson 
engineers made a survey of machinery 
on hand for which they had found no 
war-time use. Then they asked E. C. 
Brandt, chief of the machine tool sec- 
tion of the Automotive Branch, WPB, 
to look over this idle machinery for 
possible war use. Some of the machines 
were found useable for war jobs by 
other companies and Hudson arranged 
to sell the needed units to those com- 


Pontiac Concentrates 


Scrap Collection Nets Tons of Salvage 


panies. The majority of the machines 
were found to be obsolete and non- 
convertible to war operation and these 
were scrapped. 

Industrial plants in the Detroit area, 
including many automotive factories, 
sent 40,000 tons of scrap iron and steei 
back to the war production stockpile 
during May. 

Studebaker employes participated in 
a company-wide scavenger hunt, plac- 
ing a red tag on every piece of equip- 
ment whose value they questioned. 
Plant maintenance workers uncovered 
some abandoned pipe and hauled it to 
the scrap pile. 

The first week’s salvage operations 


yielded 578 tons of idle equipment 
which was hauled to two steel mills 
in 17 railroad cars. ‘Also, Studebaker 


authorized one of its suppliers to scrap 
obsolete tools and dies, representing an 
initial investment of $4,500,000, which 
accounted for 2000 tons of scrap iron 
and 500 tons of steel. 
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Oerlikon Anti-Aircraft Guns 


(Continued from page 24) 


The grooves along the barrel, former- 
ly cut in milling machines are produced 
by hobbing in the Cleveland Rigid- 
hobbers. 

The rifling in the barrel is produced 
in the new American broaching ma- 
chine which is provided with five sep- 
arate broaching tools. The first of 
these is for corrective reaming, if re- 
quired; the other four, for rifling. 
Rifle grooving is cut to a constant lead, 
controlled by a lead screw swiveling the 
first broaching tool as it moves through 
the barrel. The other broaches are left 
free to follow the pattern of the first 
tool. After the machining and engrav- 
ing operations have been completed, the 
barrel is washed, sand-blasted all-over 
in Pangborn cabinets, then Parkerized 
in a special Parkerizing unit. 

Ex-Cell-O thread grinders are em- 
ployed for cutting the internal Acme 
thread on the breech casing end, from 
the solid, and the corresponding ex- 
. ternal thread on the end of the barrel. 
The thread has a pitch of 0.315 in. and 
is held to about 0.200 in. in depth. 

Although the foregoing gives only 
brief comments on but two components, 
space limitations prevent us from cov- 
ering much of the detail on the other 
parts produced here. Here, for ex- 
ample, is a group of heavy-duty Baker 
drills for opening up the bore of the 
case for the barrel spring from the 
solid forging. The core drill is about 
33/16 in. in diameter. The breech bar 
is one of the major parts for which a 
separate machine line has been pro- 
vided. This department includes W & S 
turret lathes, Heald internal grinders, 
and a large battery of P & W 6-in. ver- 
tical shapers. In all probability, no 


plant in the automotive industry has 
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featured many of these shapers 
under one roof in peace-time activity. 
The breech bar also has a number of 
new three-spindle Cincinnati Hydro- 
Tels in the line-up of equipment. 
Among the small parts is the trigger. 
It is of interest to find that the contour 
of the OD is ground to form in unique 
fashion in a Heald Size-Matic. The 
piece is held in a special fixture and is 
pivoted through its are against the 
small grinding wheel to produce a per- 
fectly contoured segment. Versatile 
Bridgeport vertical mills are used in 
large numbers in the machining of 
small parts. Too, there is a sizable bat- 


as 





tery of Gallmeyer & Livingston surface 
grinders for grinding small parts. One 
of the novelties developed here is the 
use of special hydraulic pump units for 
the clamping of fixtures used in hold- 
ing small parts for fussy drilling op- 
erations on cylindrical pieces. 

Black & Decker high-speed portable 
electric grinders are used for many 
delicate grinding operations on the 
breech end of the barrels, using “‘pencil’ 
point grinding wheels for this purpose 
A complete heat treating department 
is being placed in commission, includ 
ing a battery of the familiar Lindber; 
draw furnaces. 

The guns are completely assemble 
in the plant, including installation o 
the mounts. 


Jap Zero Fighter 
(Continued from page 19) 


take-off and 900 hp at 15,000 ft. Oth: 
reports list a maximum horsepower 
1275. It is quite probable that both fa 
ric and metal-covered models are n 
in use. 

The maximum speed at a_ loaded 
weight of 5140 lb was first given 
315 mph at 10,000 ft; later releases 
credited the plane with a top speed 
approximately 400 mph. The Zero 
said to have a service ceiling of 36,000 
ft and a range of 600 miles at 265 mph. 
Fitted with a streamline extra fuel 
tank, its range can be extended to 
1600 miles at 160 mph. As an alt 
native, a 500-lb bomb can be carried in 
place of the spare tank. 

The Zero’s principal dimensions ar 
span—39 ft 5 in.; length—28 ft 5 i 
height—9 ft 0 in.; wing area—265 sq ft 
An_ hydraulically-operated retractable 
landing gear and split flaps conform 
to modern design practices. Arma- 
ment consists, purportedly, of two 
mm machine guns firing through 
propeller, and two 20-mm guns mou! ed 
in the wings. 


the 


Diesel Engine Lubrication 


(Continued from page 28) 


same, which is an_ indication that 
none of the cylinders gets an exces- 
sive amount of oil. The practice of 
making oil consumption tests at dif- 
ferent speeds is recommended as a 
check on accuracy of observation, be- 
cause if an error is made, the obser- 
vation point will not lie on a smooth 
curve. Deviations in the curve would 
be expected in the event of ring flut- 
ter, and the smoothness of the curves 
is evidence that the rings behave 
properly. 

Oil scraper rings are made with a 
slightly conical bearing surface, so 
that they bear virtually only on one 
edge. How effective this scraping 
action of the ring may be was brought 
out in an example cited by Mr. Stahl. A 
production engine of about 500 cu. in. 
displacement showed wide variation 
in the consumption rate, and this was 





thought to be due to a slight ‘“ou’-of 
squareness” of the compression rigs 
Following a standard 5%-hr. bres <-in 
test, all of the compression rings \ °re 
replaced so that any signs of hard | «ar- 
ing were at the lower edge. An oil- 
consumption test was then run, fo ow- 
ing which all of the compression | gs 
were reversed in their grooves sc hat 
the hard bearing was at the wu per 
edge. It was found that with the rd- 
bearing edge down, the consum  10n 
was 0.130 lb. per hr., whereas w 1 it 
up the consumption was 0.694 ll per 
hr. The “out-of-squareness” was ery 
small compared to the % or on ‘leg: 
taper used in conventional taperec om- 
pression rings. 

The object of the oil control x is 
to limit the amount of oil delive: 1 to 
the compression rings so as to jus pre 
vent scuffing. Compression rin 40 
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28 Tons Sitting on Nothing 

















O PULL THIS 28-TON LEVIATHAN into the air—to keep 

it flying—requires engines of super horsepower — engines 
that didn’t exist, except on a drawing board, not so many 
months ago. 

How the power of 1500 horses can be compressed into an 
engine hardly wider than your outstretched arm—how this 
terrific force can be delivered to turn a propeller at the end of a 
shaft is all a part of America’s industrial genius. 

A secret of the modern airplane engine’s might is gears— 
gears so light in weight, ground to such close tolerances that 
engineers almost despaired of ever r _pepducing them except 
under laboratory conditions. 

But the urgency of war demand 
produced at no sacrifice i int hiness or r precision. Tod 





“jewels of power transmission” are flowing 
American planes. 

All this meant new esiitiattiateen techniques—new produc- 
tion methods. American manufacturers may look forward with 
confidence to the application of these developments to peace- 
time speed reducers and gears to assure better machines— 
quieter machines—produced at lower cost. 


FOOTE BROS. GEAR AND MACHINE CORPORATION 
5301 S. Western Boulevard ¢ Chicago, Illinois 





GEARS * SPECIAL ASSEMBLIES 


not operate under full-film lubrication; 
if the oil ring passed sufficient oil to 
insure full-film lubrication of the com- 
pression rings, the oil consumption 
would be intolerably high. Of the com- 
pression rings the topmost one oper- 
ates under the most difficult conditions. 
It was pointed out by Macy O. Teetor, 
of The Perfect Circle Co., that this 
ring operates in that part of the cyl- 
inder which is at the highest tempera- 
ture and is distorted most; that it, 
under the greatest pressure, receives 
the least lubricant, and is blasted with 
any dust that enters the intake. Un- 
doubtedly a great many cases of trouble 











from excessive oil consumption 
brought to manufacturers of piston 
rings as the most likely to find a sat- 
isfactory cure, and Mr. Teetor men- 
tioned one such case in which an engine 
of 220 hp. at 2200 r.p.m. consumed a 
gallon of oil for 407 bhp.-hr. In spite 
of this high oil consumption there was 
evidence of considerable scuffing on 
both pistons and rings. By changes in 
the piston-ring practice and in the 
liner and piston materials the oil con- 
sumption was reduced to one gal. 


are 


per 
739 bhp.-hrs. Changes made in the 
ring arrangement were as _ follows: 


Cast iron to alloyed cast iron, keystone 










section to rectangular section, smooth 
surface to thread-finish Ferrox sur- 
face; top ring, 3/16-in. SAE wall, to 
3/32-in. K wall; second, 3/16-in. to 
%-in.; third, 3/16-in. to %-in.; fourth, 
more unit wall pressure in slotted oil 
ring; fifth, slotted oil ring to plain 
ring. At the same time the cylinder 
liners were changed from SAE 4140 
steel to cast steel, and the pistons from 
untreated virgin aluminum to secon- 
dary aluminum anodized. Changes were 
made also in the shape of the piston 
skirt and the clearances of the 
and lands. 

A number of the speakers at the 
symposium mentioned the use of chro- 
mium plating for piston This 


skirt 


rings. 


ae vy seems to be the latest method of spe 
Beas oct i cially preparing the wearing surfac 
of rings, following the use of bronz: 
a Se. inserts, oxidized, phosphorized and 
| emmmeanne Pe tinned surfaces. J. O. Holls and T. ( 
S © Jarrett of American Hammered Pis 
Rid ton Ring spoke very highly of thi: 
noduction Enecutives: ss treatment for piston rings, claiming 
To p £25 that it reduces cylinder wear, increases 
changes Feet the life of the rings, and reduces fric 
° sraamge ae Paes tion between the rings and the cylin 
Ht material or py aprect ay der bore. Mr. McLaurin of Guiberson 
any — requiring changes ‘ A Diesel Engine Co. referred to the use 
ce neces check the 2.3 of chrome-plate rings in the top groove 

: } ly on speeds — eck and claimed that such rings have 

Mm 7 


the 
advantage that they do not lose thei: 


elastic force. He said that when all of 
the three compression rings are of the 
chrome-plated type there is a slight 
increase in the oil-consumption, but 
the present scarcity of chrome-plated 
rings discourages this practice. 
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Acetylene Generators 
Save Swiss Cars 
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(Continued from page 25) 

sists of one volume of gus 
to 12.5 volumes of air. The difference 
between the maximum engine outputs 
with gasoline and acetylene undoubted 
ly is due chiefly to the difference in the 
densities of gasoline vapor and acety 
lene. The former is about five times 
dense as the latter and occupies on 
about 1.5 per cent of the volume of the 
mixture, instead of 7.5 per cent. Ther 
fore, less air can be drawn into the c\ 
inder per cycle when acetylene 
mixed with it in the proper proporti 
than when it is mixed with gasoli™ 
vapor, and less fuel can be burned. | 

Another. Swiss acetylene 


acetylene 
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LIQUID CUTTING COMPOUND 


For carbide tools and where 
an “aquamix”™ solution is 
recommended 


pa 


HEAVY DUTY GUTTING OIL genera’)! 
Recommended by America's 
leading machina tool builders 


for motor car propulsion is known °s 
the “Buss,” and in the illustration ‘t 
is shown mounted on the rear of 4 
SETS Mercedes-Benz car with an engine 
en A ” LIQUID GRINDING COMPOUND 140 cu. in. displacement. A handle 
UPER OOL Meets every test for the ideal | starting purposes is shown on the t 
Modern Grinding Compound idle 
AMERICA’S FIRST TRANSPARENT side. 
SULPHURIZED CUTTING AND 


This equipment gives the car 4 
radius of action of about 100 miles 9 

ric hin Aer ene charge of calcium carbide. 
Calcium carbide, a product of ‘ @ 
electric furnace, can be most econ 
cally produced in countries wh 
electric power is cheap owing to ‘'¢ 
abundance of water power, such 
Switzerland and Southeastern Frat 
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Patriotic volunteer committees of 
executives are already hard at work on 
this problem in 421 industrial centers. 


The Industrial Section of the Con- 
servation Division has a corps of tech- 
1ical advisers who are prepared to 
work with all types of industries. 


A thoroughgoing Salvage program 
in a factory can not only help meet 











Allunusable material, equipment, and stocks should 
be scrapped at once and put back into war pro- 
duction. Please read this message and act now. 


2 on rer eee 


D. M. NELSON, CHAIRMAN, WAR PRODUCTION BOARD 








the present emergency, but can help 
prepare that factory for its postwar 
operations through the elimination of 
once wasteful practices. 


1 The first thing to do is to put some 
one individual in charge of Salvage 
in all departments of your business 
and give him not only the responsi- 
bility to act, but the authority to act. 


2 The next thing to dois to get in touch 
with your local Industrial Salvage 
Committee and map out a detailed 
program with the materials and 
ideas that are available. Their pro- 
gram contains 17 simple steps. 


If in any doubt, write or wire at once 
to the Conservation. Division, War Pro- 
duction Board, Railroad Retirement 
Building, Washington, D. C. 


This job is being tackled by a dem- 
ocratic nation through the volunteer 
efforts and initiative of democratically 
managed industrial concerns, rather 
than through directives or compulsion 
as it is done in Axis countries. 


Every executive, every superintend- 
ent, every foreman and every worker 
in every plant can help. 


The main thing is to get started now. 


This message approved by Conservation Division 


WAR PRODUCTION BOARD 


This advertisement paid for by the American Industries Salvage Committee 
(representing and with funds provided by a group of leading industrial concerns). 





SCRAP FROM HOMES AND FARMS—As individuals, search your home from attic to basement. Search your garage. 
Wook at the old familiar things in a new light. Do you need them—or can you get along without them? Your 
-ountry needs every pound of scrap iron and steel, other metals, rubber, rags and burlap to provide the fighting 
materials our armed forces must have. Take your scrap to the nearest Salvage Depot—give it to a charity—or 
sell it to a Junk dealer. ... If you live on a farm, consult your County War Board or your farm implement 
dealer. In any case, your scrap will flow back into the blood stream of our war production. 
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Alternate Motor Fuels 


(Continued from page 44) 


of plant, works out to about 7 cents 
for the equivalent of 1 gal. of gasoline. 

Sewage gas is compressed into cyl- 
inders exactly as described in the case 
of town gas. The equipment is iden- 
tical with that used with coal gas, but 
ewing to the higher calorific value of 
the gas, a wider range can be covered, 
or a reduced number of cylinders em- 
ployed. 

One local authority in the London 


4a 


FLYIN 


Forging lubricants containing “dag” 


roo! 


area has fitted a number of its vehicles 
with four gas cylinders, each of which 
holds 330 cu. ft. of gas at a working 
pressure of 3000 lb. per sq. in. The gas 
is reduced to 10 lb. pressure in the first- 
stage reducing valve, and to slightly 
under atmospheric in the second valve. 
An automatic mixer is fitted to the en- 
gine intake manifold, and driving is 
similar to running on gasoline. In 
order to obtain efficient performance, 


colloidal graphite are helping to set 


new records in the production of 


shells - - - ‘Dag’ colloidal graphite 


increases die and mandrel life, reduces 


sticking and improves the finish. 


Send for bulletin number 130T and 


be sure to ask for the name of your 


local supplier...  .. 


The electric-furnace 
graphite in ‘dag’ 
products is made in 


dag'’ is a registered trade-mark of Acheson Colloids Corporation. 


ACHESON COLLOIDS CORPORATION 


Port Huron, - - - 


Michigan 


the compression ratio of the engine was 
raised to 8:1. 

The performance on sewage gas is 
excellent, and the system has much to 
recommend it to local councils and 
towns which employ the activated- 
sludge process. 

Liquefaction of sewage gas is un- 
der active consideration, and may prove 
the most desirable method of 
tion. 


utiliza- 


Other Gases 


The gases propane, butane and iso- 
butane are available to a limited extent 
in Britain, as by-products of the hydro 
genation of coal to oil. Excellent re- 
sults are obtained with these gases a 
motor fuel, but they are used mainly 
for cooking and lighting in_ boats 
houses, bungalows, ete., in out-of-the 
way places. 


Liquid Fuels 

The chief liquid substitute for gas 
line is creosote oil, obtained by the dis 
tillation of coal tar, and it is used in 
both spark-ignition and compressio1 
ignition engines. 

With spark-ignition engines a special 
type of carburetor is employed, consist 
ing of two built as on 
unit, and operating through a central 
atomizing device. A hot-air intake ji 
fitted to the oil side, and an automati 
spring control ensures that when th 
engine is idling it is running on gas 
line. A two-way movement of the ac- 
celerator pedal controls the carbureto 
By lifting the pedal with the toe, thi 
gasoline carburetor is brought into o 
eration, while the normal 
movement cuts off the gasoline anid 
brings the special oil into use. T) 
system depends upon effective atomiz:- 
tion rather than vaporizing. The powe: 
is excellent, and best results are ob- 
tained in long-distance work. Befor 
being placed on the market, the oil 
washed with caustic and re-dis- 
tilled, and it has a specific gravity of 
0.92. When using this fuel, careful at- 
tention must be given to the spark 
plugs. After each trip the engine must 
be run on gasoline a short time bef« 
it is switched off, to avoid wet plu 
and ensure easy starting. The speci 
carburetor costs about $100 and is ea 
to install. 

With compression-ignition 
creosote oil is not a very satisfact 
fuel when used alone. Four types 
creosote are available, and are dist 
guished according to the tar f) 
which they are produced, namely, | 
vertical gas works, (b) horizontal ¢ 
works, (c) coke ovens, (d) blast f 
naces. The difference, from an engi 
fuel point of view, is one of naphthal 
content, the first, and last-named t: 
giving creosote with the least quant 
of that hydrocarbon. Gumming 
sludge formation are rather trou 
some when using ordinary creosote, ¢ 
ing to the presence of tar acids, and 
is now the usual practice to wash t 
oil with caustic soda before use. 
with high naphthalene content 


carburetors 
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_ When You Change from A 800-A 
Adelite) to A 800-W (Plastic 





First produced in 1938, ADEL 
plastic and wood integrally cush- 
ioned and bonded line supports 
were tested, then “‘shelved”’ in fa- 
vor of the ADEL A 800-A Series 
because of superior performance 
of their Adelite synthetic rubber 
cushioning material as proven by 
hundreds of thousands now in 
daily service. 

Due to the critical synthetic 
rubber shortage, ADEL plastic 
supports have been revived to 
“pinch-hit” for the duration. 
Called the Victory Series A 800- 
W, these supports are strictly 
interchangeable with the 2,000 
types and sizes now in production 
thus saving invaluable engineer- 
ing and shop time for aircraft 
manufacturers. 


While cushioning properties 


are frankly not as good as the 
ADEL A 800-A Series, these sup- 
ports present savings of approx- 
imately 88% of synthetic rubber 
plus savings of aluminum and 
other critical materials while af- 
fording reasonably dependable 
service for many installations. 

Of course, ADEL A 800-A sup- 
ports using Adelite cushioning 
material are still available for 
installations demanding a maxi- 
mum of vibration absorption 
combined with dependable, fool- 
proof support for severe military 
service requirements. Design and 
Production Engineers connected 
with recognized armament indus- 


tries may obtain new coding 


information and catalog pages 


by contacting nearest ADEL 
Engineering Office. 





must be well cooled and filtered before 
it is washed with soda. It is the prac- 
tice to mix the washed creosote oil with 
gas oil or the usual diesel fuel before 
use, and while some concerns have used 
50/50 mixtures, the best results are 
obtained from 70-75 per cent of petro- 
leum oil, and 25-30 per cent of washed 
creosote. With such a mixture no diffi- 
culties in engine operation are encoun- 
tered, and in one town more than 30 
buses use mixed oil and maintain about 
90 per cent of their pre-war mileage. 


be mentioned, namely, the steam trucks 
and the battery electric vehicle. 

In 1914 there were three excellent 
types of steam truck available in Brit- 
ain, and progress was made in the 
design of this type of machine until 
1933, when a number of improvements 
were introduced. The steam vehicle’ 
available was a 12-ton, six-wheeler, with 
double-acting engine, shaft drive, pneu- 
matie tires, and a boiler working at 
250 lb. per sq. in. This vehicle cov- 
ered about 29 miles to 1 ewt. of coal, 
and 25 miles to 1 ewt. of coke. In 1934 
the steam truck was practically driven 
off the road by taxation, and in addi- 
tion, there never had 


Steam and Electricity 


Two other methods of transport must been sufficient 
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market to make it possible for re- 
search and experiment to be carried 
on at a reasonable level, with the re- 
sult that it was not possible to produce 
vehicles which could compete with the 
gasoline vehicle, and which had made 
continuous progress with increased 
efficiency.* 

Many old steam trucks now have 
been resuscitated, have taken their 
place once again in the transport sys- 
tem, and are playing a very useful part. 
It may be that the steam truck will 
stage a comeback after the war, for 
if the present knowledge of steam gen- 
eration and utilization is applied to 
vehicle design, a truck could be pro- 
duced which would be well able to com- 
pete with the gasoline-operated inter- 
nal-combustion engine. 

A large number of transport oper- 
ators also have turned their attention 
to the battery electric vehicle. Two 
forms of electrically operated vehicle 
are used in Britain, namely, the trolley 
bus and the battery truck or van. The 
former draws its power from the mains 
through overhead lines; its sphere of 
operation confined to well defined 
routes, and it is, therefore, used chiefly 
to replace existing trams and moto 
bus services. The performance of the 
trolley bus is excellent, and operating 
costs are low, but this method of trans 
port naturally is confined to the public 
service-vehicle 

The battery vehicle used in Britair 
is usually of the 1500-lb. and 3000-lb 
class, but some 6000-8000-lb. trucks and 
vans are employed by local authoritie 
in refuse collection. The batteries used 
are of the lead acid type, but a numb 
of the alkaline class also are employed 
The latter have a longer life, but whil: 
they are also lighter, they take up mor 
space for the same watt-hour capacit) 
The small battery vehicle is limited 
operating range to about 30-40 mile 
and to a speed of 15-20 m.p.h. TI 
duties for which it is suited are sched 
ule delivery work with numerous sto} 
for the delivery or picking up of good 
for distributing merchandise to depot 
and delivery of goods to railhead. His 
speed is not essential for this work, b: 
the high acceleration of the elect 
vehicle is a decided advantage in pr‘ 
ent-day traffic streams. The batte: 
vehicle is free from _— starting-1 
troubles, and its limited mileage is n 
important, because the vehicle is e1 
ployed on work with which consideral 
time is spent at rest. Operators fi 
that the running costs are lower th 
those of a gasoline vehicle of the sa 
capacity, but standing charges 
slightly higher, due to battery dep 
ciation. 

The battery vehicle is playing a u 
ful part in the transport scheme, a 
is well employed in milk delivery s 
vices, bread and confectionery delivé 
laundry transport, and coll 
tion duties. 
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operators. 
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*The advent of the 
truck field during 
doubtedly had a 
demise of the 


Diesel engine in 2 
the early thirties 
good deal to do with 
steam truck.—Editor. 
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the Stromberg Injection Carburetor is a vital member 


of 





The Invisible Crew 
ruments and equipment made by 15 Bendix Divisions 
serving with our fighting crews on every front. 
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TEST-FLYING A CARBURETOR — 


one ee erect 


Bendix-Stromberg Flow Benches are doing 
just that every day at aircraft repair depots 
all over the world— wherever Stromberg 
Aircraft Carburetors are checked and 
serviced. This unusual Bendix-Stromberg 
device is as revolutionary an improvement in 
carburetor test equipment as the Stromberg 
InjectionCarburetorisinaircraftcarburetion. 

The Flow Bench is a test stand on which 
Stromberg Injection Carburetors can be set 
up and tested. It reproduces accurately in 
the carburetor, while the latter is off the 
engine and readily accessible, any operating 


— all the precision-built in- 





1942 


condition that will be encountered in service 
use. The performance of the carburetor can 
be accurately checked and any necessary ad- 
justments can be made on the bench, with 
the result that when the test is completed 
the carburetor is in 100% perfect adjustment 
to operate the engine at maximum efficiency 
as soon as installed. 


Such test facilities, plus precision manufac- 
turing methods, explain why the Stromberg 
Injection Carburetor flies with so many of 
our fighting pilots as a member of “The 
Invisible Crew.” 
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In Detroit they used to make automobiles. 
They had production lines that would 
bring 15,000 separate pieces together and 
roll them off in one piece—a completed car 
every twenty seconds. They had giant 
machines that would ream an 8-cylinder 
engine block in a single operation. They 
had dies from which bodies and fenders 
could be stamped out like cookies on a 
dough board. They made automobiles 
faster, cheaper, better than anywhere else 
in the world. 

Then, overnigkt, the picture changed. 
Cars were out and a large share of total 
American war production was suddenly 
planked down in the laps of the men of 
Detroit. 

A lot of people wondered if Detroit could 
do it. It had been common practice in the 
automotive industry to start work a year 
or more in advance, simply to bring out a 
new car model. It would take nothing short 
of a miracle, people thought, to scrap those 
gigantic intricately-planned production 
lines and substitute a new and unfamiliar 
war-production set-up. 

Detroit pitched in. 

Draftsmen spreadeagled over huge draft- 
ing boards, detailing plans of the mammoth 
new plants. Engineers by the thousands 
labored over endless stacks of blueprints. 
Machine tools, delicate and precise as fine 
watches, rugged and sturdy as battleships, 
were brought in and set in their appointed 
positions. Production flow sheets were 
planned and replanned until parts came 
together smoothly, quickly, efficiently. 
Then Detroit began to roll. 
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The jeeps and the peeps and the tanks 
and the planes and the guns and the shells 
and the motors and the bombs began to 
come off production lines in a steady stream. 
Bofors and Oerlikon anti-aircraft guns, 
Hispano Suiza cannon, Browning machine 
guns. Allison and Wright and Pratt- 
Whitney motors. Giant bombers that fly to 
Europe in 400 minutes. Diesel engines for 
submarines and ships. Little tanks and 
medium tanks and big tanks. Today, less 
than a year since car production was 
halted, they’ve accomplished a miracle cf 
production in Detroit. 

America owes a great debt to the brains 
and the guts and the sweat of the men of 
the automotive industry. They’ve done a 
job—a job that America can be proud of 
and thankful for. We at Bethlehem have 
been, and are, supplying Detroit with steels 
for tanks, guns, shells, engines, planes. 
trucks and many other machines of war. 
We are doing everything in our power tc 
see that those steels are as nearly perfect 
as steel-making science can make them. 
There has been a miracle at Detroit. We 
are proud to have had a part in it. 


e * e e_e ° m ‘ ‘ 
Morale-Building Activities to a flier’s wings. Award winners also 
have their names inscribed on a spe- 
for War Workers cial honor roll posted on the bulletin 
board. 
In addition to the individual incen- 
tives for achievement, there are 
(Continued from page 33) departniental awards. Departments 
beating the government production 
schedules are given “Work to Win” 
‘ ; . . citations in the form of rayon banners 
ployes can win merit awards that en- Departmental boards of review, com- 7. . . . ; 
. - ‘ ees for production merit. Departments 
title them to wear special pins. These posed of two members from supervision, =, -): ; : 
: iailing to meet their production quotas 
can be earned by making an acceptable two from the labor ranks and a mem- : A 
; : ‘ : popes eae : are given cheap canvas banners in- 
suggestion on production or factory ber of the top “Work to Win” commit- a “nN . . 
: : : : ; : scribed “Now behind the eight ball but 
methods, doing a particularly fine job tee, decide on the merit award winners hk an 
: : : next week? ? ?” to hang overhead. De- 
at some task or contributing commend- every two weeks. The aircraft worker , 

: nga partmental production scoreboards also 
able cartoons, posters or war slogans. earns a double wings award, similar : ate ‘ 
are displayed giving the department’s 
record on the basis of efficiency, sched- 
ule and cost of scrap. Another chart 
for plant bulletin boards records the 
efficiency of the various departments 
on a monthly basis, showing where each 
department ranks in relation to the 
entire plant. Each section of the plant 

also contains a company-wide produc 
tion score-board which shows the ave} 
age weekly output in the previous 
month, the previous week’s output and 
Are the current week’s goal. Various siz 
engines rather than actual figures ar 
used to illustrate these totals, the nu 
merical totals being regarded as confi 
dential military or naval information 
The engine representing the current 
week’s goal is just an outline but this i 
filled in daily in relation to the day’ 
output of engines. Thus the employ: 
can see where the company stands o1 
the current week’s work. 
To further dramatize the productio) 
schedules, glass-encased miniature bat 


D.. MEN know how to analyze your metal cleaning tlefields have been placed inside factor 

















entrances to show the progress of th 
requirements ... to show the men in your production four major plant divisions in compa: 
ison with monthly production goal 


departments how machines can be operated most efficiently | Toy soldiers occupy these miniatu: 


. battlefields and they are moved fo 
and economically ... to recommend how solvents can be | ward each week in relation to the d 


vision’s weekly output. Informati 
saved ...and to cooperate on every phase of your metal | re ee located in. vario 
cleaning processes parts of the plant, with someone « 
; duty every shift to answer questio) 
about the “Work to Win” program. 
Ever since Detrex products were first introduced, the men Rnatnet Gapect ft The prageam ts 
“Work to Win” Training School 
who have represented this company have always been | which apprentice machine operato 
; . é are trained, inspectors are taught th« 
thoroughly experienced in every phase of metal cleaning. | duties, foremen are instructed, wo 


ers are upgraded and job texts creat 


Their “follow-through” has been continuous wherever | 4 six-week training period for t 


: . apprentices is followed by four we: 
Detrex machines and chemicals are used. | of on-the-job training. If the appr: 


| tice then proves himself qualified, 

: ' ° | is given a regular production job 

With today’s new metal cleaning problems and demands | the plant. Packard also has a s 

for faster, more efficient production, Detrex Service can be of | %¢stion contest which gives awards 

workers for suggestions on better w: 

greater help to you than ever before. No obligation, of course. | ' Use tools or machines, and to eff 

savings of time, money or materials 
the production of armaments. 

Through these’ extensive campai: 

; the automotive companies hope to st 

ulate the productive efficiency of t! 

DET ROIT REX PRODUCTS employes so that the high product 

COMPANY goals set by the armed services 

13001 HILLVIEW AVENUE e¢ DETROIT, MICHIGAN be met and the weapons and armam 


Bronch Offices In Principal Cities of U. S$. A —In Canadeo: Canadian Hanson & Van Winkle Co, lid, Toronto, Ontario delivered on time where they will 
the most good. 
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PALS This 350-ton Birdsboro Jog- 


gling Press is “in the Navy now,” produc- 
ing ships that keep our overseas fighting 
men well supplied. This completely self- 
contained unit is typical of many Birds- 
boro Hydraulic Presses that are helping to 
rp -ovide the United Nations with more 


ips, more tanks and more planes. 


Birdsboro’s Hydraulic Engineers will be 
glad to work with you, to provide the 


press to meet your specific requirements. 


' RDSBORO STEEL FOUNDRY & MACHINE CoO. BIRDSBORO, PA. 


m 


BE 








iugust 1, 1942 When writing to advertisers please mentionAUTOMOTIVE and AVIATION INDUSTRIES 83 











MEN and MACHINES 


(Continued fr 








om page 48) 


plete press is designed to give a work- 
ing pressure of 10,000 psi. 

The hydraulic pumping equipment, 
in‘luding pumps, relief and control 
valves, oil reservoir, and pressure gage 
are mounted directly above the main 
cylinder where they cannot be damaged 
by floor conveyances. A manual adjust- 
ment within easy reach of the operator 


Beatty Model 100 Hydraulic Ex- 
truding Press. 
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BUY 


DEFENSE BONDS AND STAMPS 
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--- AND LONGER LASTING 
AETNA BALL BEARINGS 


Remember the 


wiser you buy the 


more you help to conserve labor and 
materials that are indispensable to a na- 


tion at war—to VICTORY! 


Long-lived, dependable AETNA PROD- 
UCTS mean less frequent replacements, 


increased production 


and extended ma- 


chine life. You save for yourself, for your 


country. 


AETNA BALL BEARING MFG. CO. 


4600 Schubert 


Thrust Ball Bearings (Standard and Special) . . 
-. + Roller Bearings (Special) .. . Ball Retainers 


* * 


Ave., Chicago 


. Angular Contact Ball Bearings 
. . » Hardened and Ground Washers 


* MEGS ATE Ae BIE 
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gives pressure and velocity changes as 
required. 

The material cylinders on the stand- 
ard press are 50 in. long, although the 
machine is arranged to accommodate a 
72-in. cylinder. 


NEW-TYPE reversible electric motor 
designed for the operation of air- 
craft antenna reels is offered by the 





This small motor, type LD3R, built 

by the Signal Electric Mfg. Co., is 

especially designed to drive aircraft 
at antenna reels, 


Signal Electric Mfg. Co., Menominee, 
Mich. Equipped with ball bearings, th 
motor is wound to operate on either 12 
or 24 volts and 
8500 rpm. 


to deliver 1/13 hp at 


HE CLARK TRUCTRACTOR DIVISION o! 

Clark Equipment Co., Battle Creek, 
Mich., for more than 20 years a builde 
of gas-powered industrial trucks, 
now making trucks with full electri: 
equipment for storage battery power. 

Through the of an hydrauli 
vane-type pump driven by a 


use 


serics 





THE DEEPFREEZE Santocel low 


temperature metal chiller, mani 
factured by Motor Products Corp 
North Chicago, Ill., is offered i 
two sizes. Frequently used in th. 
assembling of tight-fitting met 
parts, the unit is also recommende 


for the sub-zero tempering ar 
stabilization of high-speed tow 
steels. By use of this unit ten 
peratures below—120 F can b 


attained. 
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(Advertisement) 


See tice 


PRODUCTION OF BOLT SPEEDED UP BY 


USE OF FORM TURNING ATTACHMENT 








Greenlee 154” Automatic Turns Out 36 Parts Per Hour 


loday the manufacturer using automatic 


screw machines in the production of the 
vital munition parts needed for our war 
effort, can be sure of getting maximum pro- 
duction from his machines by using only 
the most efficient tooling set up possible for 
each particular job. 


"y 


This story of the production, on a 15” 
Six-spindle Greenlee Automatic Screw Ma- 
chine, of a connecting rod bolt for an air- 


plane engine, is an excellent example of 
planning the most efficient tooling to obtain 
the greatest production possible. 


Form Turning Attachment 
For Turning Long Length 


The problem encountered in the produc- 


tion of this connecting rod bolt was that of 
turning a long length in as few positions as 
possible to obtain the maximum produc- 
tion To solve this production problem, a 
form turning attachment was used which 


permitted the part to be completely rough 
1 in two positions and still maintain 
hort stroke of 14 inches necessary to 
get . production of 36 pieces per hour. 


he form turning attachment had not 
incorporated in the tooling set-up for 
this part, the production would have been 
erably less than it was, sinee a longer 
ide stroke would have been required 
nit the rough and finish turning oper- 
that the finish of this part required. 


‘roduction Time Cycle 
100 Seconds 


production time cycle for this con- 
rod bolt, made from !!j" square 
6310 steel is 100 seconds, or 36 per 





BROS.& CO. 


ROCKFORD ILLINOIS 


PAPLE-SPINDLE DRILLING, BORING, AND TAPPING MACHINES *® 





reenlee 


U.S.A. 


hour. The spindle speed is 166 R.P.M., 
resulting in 42 S.F.M. The tool slide feed is 


.0042 inches per revolution. 


Sequence of Operations 


In the first position the stock is broken 
down for the form turning operation, and 
the thread diameter is rough turned with 
the roller turner. 


In the second position the square section 
is turned with the form turning attachment, 
the thread diameter is finish turned, and 
the end is faced. 


In the third position the piece is rough 
formed under the head, the .365 front bear- 
ing diameter is finish turned, and the end is 
chamfered for the thread. 


In the fourth position the relief section in 
back of the thread and the tapered section 
of the front bearing diameter is formed. The 
second relief diameter and the second bear- 
ing diameter are rough turned in this posi- 
tion with a knee turner ahead of the roller 
support. The piece is supported on the 
previously turned thread diameter. 


In the fifth position the piece is faced 
under the head, and the rear bearing diam- 
eter and the rear relief diameter are formed. 
The piece is again supported on the pre- 
viously turned thread diameter. 


In the sixth position the piece is supported 
and then cut off. 


— 3.975 
—-+-—.675 


t~—=890 


a 


~+-— .600-++-—.775 —-+-—_..700 -+ 





ROCKFORD, 





TO HELP YOU 


Greenlee Bros. & Co. hopes that the 
performance data and _ production 
stories of jobs now being run on 
Greenlee Machines presented in these 
advertisements will be of some help 
to the metal-working industry in 
obtaining more efficient screw ma- 
chine production. 














Shown above is a view of the set-up for the 
production of this part, showing the first, 
second, and third positions. The photograph 
was taken just after the machine was indexed 
and does not show completed operations at 
the various positions. The form turning at- 
tachment described in this story is shown in 
the second position. 





The photograph shown here was taken from 
the rear of the machine and shows the tool- 
ing set-up for this job in the fourth, fifth, 
and sixth positions. 


San 


TAPER 1/4 IN. PER FOOT 





AUTOMATIC SCREW: MACHINES -« 
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| Clark electrically-driven industrial 
| truck. 
| 
| 


wound motor, the machines lift from 
2000 to 7000 lb. The same pump oper- 




















ates the tilting unit which enables the 
operator to tilt the load back 10 deg in 
5 see for safe riding, and to tilt it for- 
ward 3 deg in 1 sec for tiering. The 
machine has four speeds forward and 
four reverse; maximum speed is 6 mph 
loaded and 7.5 mph empty. The trucks 
can climb a 7% per cent grade under 
their maximum loads. A General Elec- 
tric motor powers the _ front-wheel 
drive; the steering mechanism is con- 
nected to the rear wheels. 

Standard equipment includes hydrau- 
lic brakes, centrally located control 
levers, spring-mounted, rubber-cush- 
ioned seats, disk-type wheels, and an 
electric horn. Although motors and 





INSTALL A WELLS METAL 
CUTTING BAND SAW 


Today’s all-out war 
program, calls for 
close efficiency in 
cost and consumed 
time in production. 
AWELLS METAL CUT- 
TING BAND SAW has 
solved the problem 
in thousands of 
plants. A rugged, 
accurate Wells saw, 

















WELLS No. 8 
Capacity: Rectangle . or 
(spec. bowed guides) - Fal” 
ee ae ae ee 8” dio. 
Speeds: ff. per min. . . 60, 90, 130 
Motor . . . . Specifications optional 
WELLS No. & 
Capacity Rectangle o rae 
(spec. bowed guides) 
Meunds 2. 2. 1 2 2 ° 5” dio. 
Speeds ft. per min. . . 60, 90, 130 
Motor . . . . Specifications optional 























with its many fea- 


tures and flexibility, is a real asset 
to your plant. 


Write for further details. 


WELLS MANUFACTURING CORPORATION ~- Three Rivers, Michigan 


A large stock of blades is available at all times 


" METAL CUTTING 
» BAND SAWS. 
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electrical equipment are supplied b 
General Electric, the customer has h 
choice of an Edison alkaline battery « 
any standard make of acid battery. 


AA NOTHER all-welded hydraulic pre:s 
4 has been announced by Hydraul,¢ 
Machinery, Inc., Detroit, Mich. Op 
ated by a 7%-hp motor, the press 
exerts a maximum pressure of 25 tor 
The ram is driven through a_ 30-i 





Although it is designed for a spe- 
cific use in war production, this new 
hydraulic press, built by Hydraulic 
Machinery, Inc., has many other 
industrial applications. 


stroke at a closing speed of 4.4 in. per 
sec, a high-pressure speed of 0. in. 
per sec, and an opening speed of 5 in. 
per sec. 

The hydraulic power unit, although 
it is shown adjacent to the press, may 
be installed at a more remote location. 


NEW line of direct-cranking  «lec- 
tric starters has been announced 


by Champion Aviation Products (o., 
Los Angeles, Cal. They are desiined 
for aircraft engines delivering to 
400 hp, tanks, landing barges, ete. 
Model No. 1200, weighing 18 is 


This new Champion air 

craft engine starter incor- 

porates an improved safe- 
ty clutch. 
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POWER...and still more POWER 
for the Nav 











These reduction gear units—important links Castings in thousands of applications—for both 
between motor and propeller in naval vessels—are armament and peacetime goods—no other ma- 
made of Cast Steel. terials that do the work quite so well, or that can 
Ster: Castings are used for this purpose for a be turned out so quickly at such low cost. 
very .»und reason—they are the quickest and least Should you find it difficult to get steel castings 
costl; way of securing the strength, the stamina, when you need them, it is because they have so many 
the p ecision and the wearing qualities needed for important jobs to do, and are in such great demand. 
this » tal job. But you'll find your steel foundryman a resource- 
It © significant that the maker of these parts has ful man, anxious to help solve your problem. Or you 
just ben asked to quadruple his output! may write to Steel Founders’ Society, 920 Midland 
There are no adequate substitutes for Steel Building, Cleveland, Ohio. 








MODERNIZE AND IMPROVE YOUR PRODUCT WITH 












































recommended for small airplane en- 
gines; Model No. 1300, weighing less 
| than 20 lb, is suited to cranking some 
| 400-hp engines. The compact design in- 
cludes an improved safety clutch pat- 
| ents for which are pending. 


HE INDUSTRIAL Division, Ransome 
| Concrete Machinery Co., Dunellen, 


Built by the Ransome Con- 
crete Machinery Co., this 20- 
ton welding positioner will 
find many uses in production. 





IN 
FUSE CLIP 





Aircraft, and other 
uses of most severe 
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cial Be. Cu. Clip folder. 


Send for Complete Catalog. We make fuses for all 
aircraft purposes—high and low voltage—instru- 
ment, radio, automobile and auto radio fuses— 
mountings, panels, Tattelite Pocket Electrical 
Tester, etc. Write today. 

















FATIGUE RESISTANCE! 


Now Available in 
rue cin ore EE TTELFUSE 


| see ee'"s Beryllium Copper Fuse Clips 


It enables these clips to withstand severest, longest vibration— 
| shows greater tensile strength, and resistance to heat and cor- 
rosion. Three times the grip of best phosphor bronze! 


Movie photo 

shows Littelfuse 
Be. Cu. Fuse Clip 
subjected to screw 
driver test. OB- 
SERVE INSTANT 
RETURN TO ORIG- 
INAL FORM in end 
picture. Spring qual- 
ity of steel. 


< 


Same test of Phos- 
phor Bronze Clip. 
Note spread that re- 
mains in clip in end 
picture. 


Littelfuse Be. Cu. Fuse Clips are especially designed for Air- 
craft and other uses where stresses are a high factor. Hundreds 
of thousands delivered to Aircraft Plants, Com- 
mercial Airlines, Army and Navy. Ask for spe- 








LITTELFUSE INC. 


"First in Aircraft Fuses — Pioneer in the Industry" 


4731 RAVENSWOOD AVE., CHICAGO, ILLINOIS 
201 ONG ST., EL MONTE (LOS ANGELES SUBURB), CALIF. 
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N. J., has announced the addition of a 
20-ton-capacity heavy-duty unit to its 
line of standard welding positioners. 


The 84-in.-square work table is wel! 
reinforced and is fitted with four radia 


and four L-shaped T slots. It can 


be 


not only rotated about its cente 
through a full 360 deg, but also swun; 
about its horizontal axis into a vertica 
position when tilted in one direction anc 
into a 45-deg position when tilted in 
the other. Both movements may be a 
complished simultaneously since se} 
arate driving motors are provide 
Timken bearings are used at many vit: 


points in the machine. 


 panane with rotating forks to 


I? 


crease its usefulness, the Elwe! 


Parker center control truck, Type 


23T, built by the Elwell-Parker Electric 


Co., Cleveland, Ohio, can travel at 


i 


maximum speed of 5 mph under ful! 


load and handle loads weighing up 





Elwell-Parker center control elec- 
tric truck fitted with forks mounted 
on a rotating base. 


1000 Ib. The forks can be rot 
through a full revolution, although 
rotating base can be_ provided 


stops to limit the swing to any at 
up to 180 deg. This electric-powere 


truck is said to be quite useful 
extra high tiering. The tilting 
rights which ‘are 83 in. high 

telescoped can be extended to 14! 
For handling roll paper, the fork 
interchangeable with a rotating a} 


i ATEST application of the “I 
4 electrically driven portable | 
rocating sander, made by the Di 
Surfacing Machine Co., Detroit, } 
is on a variety of airplane elemen 
cluding propeller blades. Speed 
accuracy are claimed as prime a: 
tages of this versatile tool whic! 
been adopted in plants producin: 
types of war products where sai 
rubbing, and polishing are requi! 


The Model XL, which operates 
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Illustrated above is governor mounted on side of motor where driving outlet has 
J been provided so that governor gear can mesh with proper gear in the camshaft 














EFFICIENT GOVERNOR 
INSTALLATION Starts in 
the Engine Design! 


@ When engines are designed with a direct driving outlet, 
it is easy and inexpensive for users to install the governor to 


operate efficiently—assuring the positive, accurate, depend- 
able control that’s needed! 





This is more than ever a vital consideration in planning 
engines that will sell when peace comes again. Your customers, 


then, will demand motors designed for efficient governor instal- 





lation, because they are learning today the necessity for pro- 
tecting power units against destructive over-speed, as well as 


close speed control in many operations. 









A NEW GOVERNOR 
PRINCIPLE—IN 1864 


(From the Pierce Collection 
of Governor Patent Models) 


Back in 1864 H. Ww. a 
ented the governor shown a en 
It is the first one Pierce — on 
covered which opposed - . 
weights with a spring instea aed 
gravity. This is the ——— 
on which today’s sensitive © . 
accurate Pierce Flyball Gove 
nors are built! 


waa 


The time to give your engines of tomorrow this important 






sales advantage is right now—when you are designing them. 







There are a number of convenient ways of providing an effi- 






ee 


cient governor driving-outlet. Pierce engineers will be glad to 
talk with you about governing, and add their wide experience 
to yours in solving this problem. 


























THE PIERCE GOVERNOR COMPANY, 1637 OHIO AVE., ANDERSON, INDIANA 
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Speed and accuracy are claimed 
for the “Easy” hand sander built 
by the Detroit Surfacing Machine 


a reciprocating motion is provided with 
means for adequate cooling through an 
improved design which permits an 
ample flow of air through the motor. 


HE GAS GUN, an automatic acetylene 

torch which looks like a pistol, is 
being introduced to Pacific Coast war 
industries by the Gas Gun Co., Inc.. 
Salem, Ore. Offered as a handy tool for 
use in soldering, brazing, etc., the gun 
is fitted with a gas-ignitine mechanism 
similar to that found in a cigarette 
lighter. Measuring 6% in. long by 
Co. 542 in. high, the gun weighs only 20 

ounces, 





* 





e e Unequalled SURFACE 


SMOOTHNESS and SPHERICITY 





90 


The series of lapping operations performed as a 
matter of course in the Strom plant give Strom 
Steel Balls a degree of surface smoothness and 
sphericity that has always been unequalled in any 
other regular grade of ball. Only through such 
unique lapping practice can extreme precision be 
obtained. 


Physical soundness, correct hardness, size accuracy, 
and sphericity are guaranteed unconditionally in 


all Strom Balls. 


Other types of balls—stainless steel, monel, brass 
and bronze — are also available in all standard 
sizes. Write for catalog and prices. 


tro STEEL BALL CO. 


1850 So. 54th Avenue, Cicero, Hl. 


The largest independent and exclusive Metal Ball Manufacturer 





When writing to advertisers please mention 


This new Gas Gun, an automatic 

acetylene torch introduced by the 

Gas Gun Co., Inc., is especially 

useful in soldering, brazing, and 
lead burning. 


Vv IBRATION measurements, — esse! 
tial to the production of first-li) 
equipment, can be made quickly and a 
curately with Model 11-A Vibromet: 
manufactured by Televiso Product 
Inc., Chicago, Ill. Consisting of tw 
major parts, an indicating instrume: 
and a search prod, the device is ca 
able of measuring vibration displa 
ment, velocity, and acceleration. 
operates on 110 volts, 50-60 cycles, ar 
responds to frequencies ranging fr 
approximately 8&8 to 2500 cycles | 
second. 

The instrument itself is a vacu 





The Vibrometer, manufactured ! 

Televiso Products Inc., provides « 

accurate means for the measur: 
ment of vibration. 


tube voltmeter incorporating a |! 
D’Arsonval movement which is 

ated by a 6-tube cireuit connect: 
a piezoelectric Rochelle salt crysta 
tained in the test prod. Thus bs 
ting the instrument for the req 
type of measurement and applyin: 
search prod to the part under té 
is possible to read directly th: 
placement in inches, the velocit 
inches per second, or the accelerati« 
inches per second per second. 
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THE LIBERTY SHIPS of the Victory Fleet are slipping down 
the ways in ever increasing numbers and putting out to sea. 
They are carrying planes and guns and supplies to our far- 


flung battle bases. The majority of these are powered with 





Famous Hamilton Engines. The story of these engines is an 
epic of modern mass production on an unprecedented scale. 

The Famous Hamilton Engine Shops played a vital part in 
the World War ot 1917. Today’s performance is just one 
more instance in which Hamilton Engines have been delivered 


in quantities, on time, when they were most sorely needed. 







G@ORPORAT 


MAMILTFTON, OHIO 
THE NILES TOOL WORKS CO, 
THE HOOVEN, OWENS, RENTSCHLER CO. 
GENERAL MACHINERY ORDNANCE CORPORATION 
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New type of window made 
by Monsanto Chemical Co. 
can be _ fastened to a 
wooden frame with an 
automatic stapler. 








A NEW type of window pane, devel- 
oped by the Plastics Division of 
Monsanto Chemical Co., Springfield, 
Mass., is produced by the lamination 
of transparent plastic and wire mesh. 
Tested under vacuum conditions the 
pane is said to have withstood, without 
appreciable damage, a 28-in. vacuum; 
glass tested in a similar manner shat- 
tered upon the application of a 15-in. 
vacuum. During another test, the ma- 
terial was unharmed by the explosion 
of a 150-lb bomb 8 ft away. 

The new material consists of stand- 
ard 16-mesh wire screening sandwiched 
between two sheets of Vuelite, a trans- 



















Nicknamed “Alligators” the versatile 
new Marine Corps tractors can travel 
over deep water, swim wide rivers, 
cross swamps... as well as roll like a 
tank on land. These fighting amphibians 
are designed for starting action in 
leatherneck landings. 

Sure-fire starting action, is engineered 
into each “Alligator” engine . . . the 
BENDIX Drive. With the “Alligators,” 
the BENDIX Drive broadens its war 
service, carrying over a peace-time rec- 
ord for starting action in more than 60 
million engines. 


THE [NV/S/BLE CREW 


“WLPMICISION 





AVIATION 
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The BENDIX Drive is a 
vital member of “The In- 
visible Crew’’—all the pre- 
cision-built equipment 
made by the 15 BENDIX 
Divisions — on war duty 
with our fighting crews on 
every front. 


ECLIPSE MACHINE DIVISION 


Elmira, N.Y. 
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parent cellulose acetate sheeting orig- 
inally developed for fluorescent light- 
ing fixtures. Although it can be drawn 


or formed to almost any desired shape 
the new material is manufactured in 


panels of eight standard sizes ranging 


from 91% in. square to 1942 by 24 in 
The standard panels are drawn wit} 
a \%-in. flange which can be quick); 
fastened to wood sash with an auto 
matic stapler. 















Wales notching die for cutting 
clearances in aircraft bulkheads. 


4 NEW Wales notching unit 
4 notching aircraft bulkhead cle: 
ances has been added to the Wales | 


by The Strippit Corp., Buffalo, N. Y. 
Since no part of the punch is connected 


to the press ram, the punch can 


shifted easily from one position to an- 





Several improvements 
have been added to the 
Taylor Model F400 “Hi- 
Duty” drilling machine. 
These improvements con- 
sist primarily of a com- 
pletely-enclosed belt drive. 
a heavier depth - of - cut 
gage, a new-type spindle 
drive lever, and new spin- 
dle drive bearings. 
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_4@ MOTOR TOOL 


Ball and Roller Bearing 


CENTERS 












Dead centers put a needless brake on your machines—and your 


production—because of FRICTION. 
Friction builds up excessive heat—burns out—breaks down—the center. 


With MOTOR TOOL LIVE CENTERS friction is reduced to a minimum. 


THE CENTER 
OF 


ATTRACTION 
These Centers revolve with the work on both ball and roller bearings 


—spin along on job after job—steadily, smoothly, silently, speedily—with 
only occasional time out for redressing the point. 









Try this superior Center on your toughest piece of work. Note how COOL FEATURES 


: . D ——s D 

it keeps at high speeds—and the absence of chatter. ern tiny and Theos Lood Carzy- 
ad gow - nee, me ir 

in the long run—with MOTOR TOOL LIVE CENTERS—you can be Small Head ; « - pg A eer 

. f bo h : : without Disassembling . . . Oil Seal 

sure 0 th service and savings. Lubricant Retainer . . . Compensation 


for Expansion of Metal. 


AAV TOR TOOL WANUTRETORING 68. 


WETAL CUTTIN NG TOOLS CHIGAN 


° TROIT, 
47715 CORTLAND AVENVE 



















Make it a Rule 
to Call Motor Tool 
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other. A group of these dies may be 
arranged in the press by applying a 
template to the cutter blocks which ex- 
| tend through the heads of the dies. 





O MEET the need for even more 
| thorough bearing care, the Ahlberg 
Bearing Co., Chicago, IIl., is distribut- 
| ing an adaptation of a production type 

bearing washer which is said to permit 

thorough washing and drying. The 
l unit weighs only 10 lb and handles a 
| full range of bearing sizes. An addi- 

tional unit for repacking clean bear- 
| ings provides the means for forcing 
lubricant through cleaned bearings 
| without waste. 















This advertisement 
(left) published nearly 
a quarter of a century 
ago is as true today as 
when it appeared. 
Wyman-Gordon's _pro- 
duction was then as 
now, all for war. Vital 





; ; forgings, then and 
id Immediate Task now. Two hundred 
Qut Present an nagtanantot ourselves eighty-four Wyman - 


Gordon forgings in this 
ON modern bomber, every 
: RD one laboratory controll- 
wYMAN GO ed from bar steel to fin- 
Aeroplane ished product. 
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WW>WYMAR- GORDOR, 
Guaranteed Porginga 


WORCESTER, MASS. HARVEYV, ILL. OETROIT, MICH. 








Aircraft Marine Prod- 
ucts, Inc., Elizabeth, 
N. J., has developed a 
new light-weight cable 
| lug for three wire sizes 
—Nos. 2, 0, and 00. 
The lug, consisting of 
three simple parts is 
fastened to the wire by 
applying a wrench to 
a hexagon nut which 
contracts a collet about 
the strands, It is made 
of tinned copper. 


 psncareed to eliminate the slower 
method of setting instruments and 
gages with clamps, and parallels with 
gage blocks, the Ellstrom internal set- 
ting gage, marketed by the Detroit 
Gage Co., Dearborn, Mich., is said to 
incorporate gage surfaces finished to 





This model of the Ellstrom internal 
setting gage will cover readings up 
to 6 inches; other models can be 
made for any reasonable range. 


| 
| millionths of an inch in flatness. Con 
| structed of fine steel, the gage is quickl) 
and easily adjusted by the use of tw 
thumb screws on each riser. It is 12 i1 
| high overall and has a base of 4 b 
| 6¥e in. 





These capacitors are representative 
of the complete line of oil, wax. 
electrolytic, and motor-starting ca- 
pacitors manufactured by _ the 
Industrial Condenser Co., Chicago 
Ill. The company is equipped t 
produce on special order many 
condensers which are not carried in 
its regular line. 
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